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HONDA ACCORD & 

PACER WAGON: 
Owners' ratings after 

3 ■"* ■■ 



THIS MONTH 
Indy's first 
200- mph 
lap! 



CHALLENGE 

YOURSELF: 

5 wilderness 



50 years later: 
Secrets of 
*s flight 



BONUS: COMPLETE IN THIS ISSUE 



92-PACE TROUBLESHOOTING 
MANUAL FOR YOUR CAR 



'On 

road a decade - 
and it still looks great 




■ Make a serving bar 
for your outdoor grill 
■Create friendly brick 
walks and patios 



DRIVE YOUR CAR 
10 YEARS: YOU’LL 
CUT YOUR 
COSTS IN HALF! 






PLUS: 7 biggest bikes...new bass boats...tennis rackets & more! 
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Homeowners Agent 


Health Agent 


Deane Brad fie Id 


Deane Bradfietd 


Deane Bradfitld 


Deane Bradfiekl 




Deane Brad field is four of the best 
insurance agents you’ll ever find. 



Ken and Wanda Meyer of 
Waterloo. Iowa, thought they 
had found a good insurance 
agent when they took out 
an auto policy with State 
Farm agent Deane 
Bradfield more than 
twenty years ago. 

But over the years, 
they've changed 
their minds. 

Today they know 
Deane is actually four 
good insurance agents. 

" Since we first went to 
him, he’s handled the insur- 
ance on all our cars-l couldn't 
even guess how many / 1 Ken says. 

"He helped us insure our homes while 
the kids were growing up. And after we 
moved to an apartment, Deane handled 
the renters insurance. 

"He's also helped keep our life insur- 
ance program up-to-date.” 



And if they should ever 
require individual health 
coverage, Ken adds, 
Td certainly talk to 
Deane first. ” 

+l Whenever he 
thought we were 
underinsured or 
there were discounts 
we could take advan- 
tage of, he T s pointed 
them out to us / 1 
Wanda says. "We've 
recommended Deane 
to many people because 
we know he'll treat them as 
well as he’s treated us. " 

If you want to be as well treated as Ken 
and Wanda Meyer, just check the Yellow 
Pages for the State Farm agent in your 
neighborhood. And make it a point to 
get acquainted soon. 

You’ll find your State Farm agent is 
four good people to know. 
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Like a good neighbor. State Farm is there. 

STATF FARM INSURANCE CGMPAN EES Home Offices Bloominglnn. Ilfinni-i 
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On the cover 

Rugby's She game for the cguptb 
on tnc cover, &ui ih& name or 
lfo& garnE when iE Cfiffres to 
owning a car ig Keep Down You* 
Costa. O -ie wav ■ - do that *s to 
keep your car i0 years or more- 
That'S what Bill Ma::MauQlilOh 
has done 1 That's h»s shirty red 
19E4 ford Mustang convertible. 
Say you used lo have one [usl 

like 1 1? Eat yOur heart Out! 

^Photo by Jerry AbramowMz 
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Auto -Sharp. Just press a button 
and sharpen your own chain automatically! 

Chain Brake/Hand Guard Worth 
$16,95? This vital safety feature stops a 
moving chain in mil li -seconds to reduce hazard 
from kick-back. Not a tip, doesn't interfere 
with cutting. 

Automatic Oiling* Oils your bar and 
chain as you cut to prolong the life of these parts. 

Carrying Case Worth $21.95? The 

handiest and safest way to carry and to store 
your chain saw. ^Manuiotlurer suggested retail price. 



McCulloch's 
Mini Mac 35 with 
Auto-Sharp. 

Available at most 
McCulloch Dealers. 



McCulloch keeps America buzzin* 

McCulloch Corporation. Los Angeles. California 90009 



You can’t buy another Chain Saw 
with all these features at any price!! 
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...How to solve do-it-yourself problems! 

Shop at the store 
with the Sentry on the door 



Your neighborhood Sentry hardware dealer will be glad to help you 
select tools and materials to modernize, repair, redecorate and improve 
your home. As one of 4,500 independent Sentry stores in the U.S., 
his prices are always competitive. He's listed under "Hardware 1 '. cw~ 

h 





SURFORM 



j nmming wood. 
Jumlnum, sofi 
almost every- 
thing. tfesongs in every 
tool Hit, 



.3/8-1 NCH 
RECHARGEABLE 
CORDLESS DRILL 

Drills all types nf material. Drives screws 
without pre-drilling. Reverses to remove 
screws. Trig- - - — __ r 

ger safely jrtn \ 

lock Chuck 

key in han- \ \ 

die, U. L, V -t: - 

listed. _ 4 



S3699 

Includes recharging unri 



ti 



Lufkin 100 FOOT 



WHITE STEEL TAPE 




Sg77 



inches. etg h,> * 
Bold t>iiach ' 
ings. Flip- Ok 
dfe for fast roll - u; 



A* Rockwall] 

7W CIRCULAR SAW 

Cuts cd 5,800 rpm. Double In 
sulaictf. Accurate deplh arid 
angio scales. Telescoping 
Blade guard. U. L. listed 





Crescent io-i nci ■ 

SLIP-JOINT f 



Strong jaws, aligned 
teelh and preclslon- 
mUled ribs assure 
positive grip, Safety 
handles. 



screwdriver 





Sentry, HAND SAW S p^ tia , hiflh quality 

— sawsieel cross cut blade. 26 inches long, 

8 points par inch. Bevel filed lor (asler cui, 
'wed hardwood handle. Ideal lot do -it- your- 



Rockwell 





ORBITAL SANDER 

Super high speed 10,000 opna 
action. Flush side design makes 
it easy to sand vortical surfaces 
and In corners. Front and rear 
handles. Double insulated. U- L 
listed. 

$1799 



J THORSEN 13-PIECE SOCKET SETS 

Choice bf standard A n-lnch drive or rntilnc 
sots. Ideal tor car. boat, homo tool ML. 
Packed in durable rusi-prool plastic bo* 
with c a frying handle. Si and and set includes 
H — - ft — Vis - to - iVit - — 

1 ?i* — ; li-irich shekels, *H-inch sparkplug 
socket, 5-Inch extension, reversible 
rate hot . Metric set consists Of 8 — 1 0 ■ 1 1 
12 - 13 — 14 “15 - 17 - 19 mm 
sockets, LiJ.-jnch sparkplug socket, 
5- inch extension, reversible ratchet. 




si 399 Standard or Metric 



^r.^CUP AND SAVE 33 

W 






UTILITY KNIFE 

Push button to release 
retractable blade to 
throe positions. 
Easy id use. Two 
^x-ira blades store 
in handle. 




o..., , 877 , Tn ,. iW0 8 , nw , n .„ Tn ., 

CfMp<Mi1lcn, ClflvennU, Ohig AA113. ~ ^ n proflvCIA. uraluM* quAnimoi Bfid pne** In inrtivnJiJ.il (tores . , . Mflrdwaa* 
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III STAKE 
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AVAILABLE AT All THESE PARTICIPATING STORES 

Act Hardware * PRO Hardware Slant 
Afmr Sturts * PRO Hart H«na Center* 
American Hardware * Sentry Hirriwir# Sloni 
Stans * Satire rlend Lumber 

Carter lumber * Tnn Teh* Hardwire 

44 Lumber Stmt 

GrauRwTi * Tntefwirlby Stoat 

HWI Stores • Western Auto Stares 

1 1 Marts * Wicker tanker 

• Woolco 

Aid el ail i«adlft[ Hardwire, Heme Cuter 
i Dlueuat Pepertment Stans Enryttben. 



JTt MJYh.n Sm-H a*ddk IHuflh N J nri.F.1 •■ 
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LETTERS 

TO THE EDITOR 



Sand lot stock cars 

Hot Dagt/inff ft. m the Bulbing 
(page 78. Feb. T 77> has leL the 
world In on our secret In Southport 
Conn. Larry Rohe? is not only a race- 
car driver and topnotcb mechanic ; 
he also a man who cares about 
the people in his community. Many 
of un will not forget the cold, late 
hours he has come to our rescue 
when our "Voi" 1 fust wouldn't £ 0 . 
Thanks for the article. It is Inn# 
overdue. 

KEVIN ML CORCORAN 
SOUTHPORT, CONN. 

Cutler's rivets 

Your article cm kitchen knives Jpage 
108. Feb. '77 > was pood las are 
most of your DJY articles j. How- 
ever, I've found that by buying 
blade blanks it’s possible to make 
really super knives, The supplier 
of my blanks also has cutler's rivets 
In small quantities. The address is 
Indian Ridge Traders, Bos 20039. 
Femdale. Mich, 48220. They have a 
catalog for half a buck that lists 
everything you may need, 

RICHARD rtEfRNK 
GALESVTIjLE, vvts. 

Don't junk spoke protectors 

Eugene Sloane's recommendation 
that spoke protectors are extra 
weight and should Ike thrown away 
i page 60, Oct. '70' gives me the 
impression that lie disregard* safe- 
ty. These devices obviously serve a 
purpose, If the chain ever tfitl jump 
off of the low gear without a spoke 
protector, it could break spokes and 
l>end them around the hub, jam* 
rning the rear wheel. After seeing 
& twig get caught in someone's 
derailleur and produce the result 
I just described, 1 would advise 
careful consideration of the type 
of riding that will he done before 
removing the protectors, 

RANDY SHERRY 
PITTSBURGH , PA, 

PM's 8-lube superhet 

Enclosed Is a photograph of a radio 
receiver i acquired at an auction, 
It is a "Popular Mechanics 8- tube 
silver- heterodyne/' Apparently your 
magazine published the schematics 
and pertinent information regard- 
ing this "jewel of the past." prob- 
ably ill 1922-1924, 

The radio is absolutely mint con- 




dition [ It has a sheet copper-lined 
walnut cabinet with the words 
"Popular Mechanics H tube Super 
Heterodyne" engraved on the front 
panel. 

Can you provide me with any 
Information or schematics for this 
little gem, ? Or can you tell me the 
month and year this receiver ap- 
peared in Popular jl/cr/r times ? J 
am a serious collector of old radios. 

RONALD A SCR AN TON 
HOOPESTON, ILL 

Instruct intis for build in# the net 
ire re prcxnt ted quit*, fuff if in the 
February and March 1P25 ins ties nf 
tin nutfitizitw. t ‘up i re of flu article# 
mid pious an n cat tabic from the 
Pop it hi r Mechanic* Bureau of In- 
fo mint i o n , SJ i IT'. :77 St., X r w T f o rk „ 
X.Y. for $ <1.30 post paid. 

Screwy heli* 

1 enjoyed your article rover Eng the 
significant inventions, discoveries, 
ami events nf the pa«t 75 years 
i page 60. Jan. '77 1 , H was eriuca- 
\ a nisi as well sm interesting. How- 
ever. I would like to point out a 
mistake you made in the diagram 
of the double helix structure of 
DNA. H slum 1 * the am gar-p heap hate 
backbone* running in the same 
direct inn ■ indicated by the arrows'', 
and the purine and pyrimidine 
bases are paired in a like-with-llke 
structure. This is the incorrect 
structure Janie* U. Watson thought 
of before he and Francis Crick dis- 
covered the correct one, 

MARK C. WILLS 
ARIZONA STATS UNIVERSITY 

A number of tetters from rentiers 
pointed out this error. Onr dtapmin^ 
taken faun early sources, teas in- 
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tended to be more symbol it than 
accurate depiction. 
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Dusting for earprints 

Alfred V. lannaretii's identification 
nf people by their ears ^ page 58. 
Dec. 76 ) is not an original one. 

In the fate '20s or early '30s the 
magazine section of the Sunday Neic 
York A men ran ran a seines of 
stories on the French detective I3er- 
tillim who preferred to use ears for 
identification because, he said, you 
could not go to a person amt ask 
to see his fingerprints. 

E. MCKENZIE 
BROOKLYN, N Y. 



'Hot lino 1 not so hot 

in your Appliance Clink - item relate 
ing to "Hot line for fixers” < page Ifi, 
Feb. 77) you advise fenders with a 
problem to call a White -West ing house 
toll-free number. Your caption Indi- 
cates the line is for technics! infor- 
mation, It is not for that purpose. 
Your prompt retraction will lie ap- 
preciated. 

S.R, miller 
M ANAGER FIELD SERVICE 

w h ite- west inch o use 

A “Electric 

Range Ote tier's Guide” booklet ad- 
vises prod net uteners ftt first trad 
the checklist supplied irith the ap- 
pliance "tit amid n e ha rtf* for an 
h title cexxurp see Pice. rail ' ' — -tahrfhct 
or tttif the item in at iff tender irnr- 
> a r tt p. "St to it ft , M an >jn t h e hook! ef. "if 
pun hare f of famed the steps on the 
checklist t rail a tun 1 tt parent White- 
Wistinphtntse Service Center, If see- 
rice can v fd he ohiained t mil the 
toll-free Sure Line sort 2 A 5 - 
fttiOO" The pur pane of the nnnibct is 
thtn t tu proride fit form tit inn nbotti 
service fariUtics, not direct wrt'ice 
a deice itself. 



Swan song 

In your article Shoot in p Wildlife- 
Wit h a Camera by James Talloti 
(page 7-1, Feb, 77 K the "geese" that 
are pictured migrating — are not 
geese. They are swans. Love your 
magazine anyway. 

SYLVIA ring 
GROS tfE ILL, MICH. 

Mo. 4 shot bottle cleaner 

Your item on Treasured Bottles That 
ft tit t er i page Sfi, Ort, 76) adviaes 
using "water ami clear, sharp sand" 
to dean out old dirt and residue. 
Sharp sand will scratch. Shot for 
shotgun shells will clean the inttide 
of bottles without scoring them. My 
mother used medium or coarse shot 
f Pious e turn la attoe &} 



PICTURE TOOLS AREN'T 
FOR YOUR KIDS 



THEY'RE NOT EVEN TOYS FOR 



Don'l^eE angry at your family 
for mkspiadng your tool* . . 
Gc< PM PI Cn/RF TOOLS 
. , they Eiikc [he £ue*Kwurk 
out of what goes v^ticrc on your 
home shop panel. 

H ere lire 74 realistic draw i hj! 
h;irui ;md portable power took 
. wilh a pressure sendtiwd 
hacking' pctl off the Nick. 
,ind apply 1 he picture tmih Iq any 
UWH iU all. then, you' II Ik run* 



intine Ji;Hc3\ whai‘\ mining. jnJ 
w h.H's out of pl-icc 

ll> (Hsy ;mJ ^cr) iiK^f?nsiv? iv 
have jour 'home workshop well 
nrnsniiEed. Send for yoUr 
PICTURE TOOLS today . . . 
:«nU let your family know w here to 
place your look. 

ScfmJ EEJtliiy. Only $ 4. 95 plus 50 " 
to cover postage and handling 



BUT THEY ARE A GREAT IREA FOR 
ANYONE WITH A WORKSHOP! 



f MKhn TmIi Depi, 577 

I Box I0l4 + Radio Cily Slfldon. NrY .N .Y, im)19 
Please wnd sel(v)ut W.95 plu* 50* each for 
your PM Pielure Took. Rndoscd is my check 

or money order for ihc umivunt $ 

Make checks payable io Popular Mechanic*. 

Nani _ 
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to dean milk bottler us kids drank 
from. No. 4 shot will do a good job. 
I am one of the oldies (76). 

LUTHER W. PERK 
SHAMOK1N, FA. 

Thank heaven for girts 

My father has been getting Popular 
Mechanics for years now, but 1 read 
your magazine for the first time just 
a few days ago. Since then, I have 
read two i as ties out of ^heer interest. 
I am a girl and I just seemed to think 
of Popular Mechanic# as a man's 
magazine, I especially liked Eugene 
A. Sloane's articles on bicycling. 
Again I would like to compliment 
your magazine, I love it, 

LAURA MICKS 
WAYNE, N.Jr 

Side-pocket ground-hugger 

You published plans for a ground- 
hugger bike (page 192, April h R9h, 
1 built one and had a hard time to 
balance it, so I put on a sidecar, and 
now anyone can ride, and carry a 
passenger or packages. Also it has 
a tool box under the seat. I am 73 
years old and have read your maga- 



zine since I was old enough to get 
to the library. 

LLOYD P. O3MUNDE0N 
SAN DIEGO, CALIF, 

Hope yon bought twine copies. Uhl 

Which almpnac do you read? 

Some earthquake casualty figures 
th at a p pea red i n y* \ u r D eee m her 1 97 (f! 
issue may he inaccurate. 

According to the Weaton Observa- 
tory, Weston, Mas*,, and the Nation- 
al Earthquake Information Service 
(NEIS), Golden, Colo., the Tokyo 
quake in 1703 killed 5230 people, not 
200,000, as reported in Papula i Me- 
ehtmicsi Also, according to the same 
sources, the Yokohama quake in 1923 
killed 99,330 people, not 143.000. 

Interestingly, the World Ahnvme 
(1974) also records the 1923 Yoko- 



hama quake iia having killed 143,000. 

JOHN WHITMAN 
CONCORD. MASS. 

Hath figures used came from the 
Reader's Digest Almanac. Since the 
Digest checks things with a fine- 
toothed cnmb L tee relied on them. 

** Published sat trees' t including 
ours, involving head counts 275 
If ears ago irould be suspect in any 
case i The 192$ discrepancy , from the 
same source, is more puzzling, Evi- 
dently the figures depend on whom 
you read. 

Underground living 

Saw a cave hou^t- on the evening TV 
news built by a Mr, Andy Davis of 
Armington, 111. 

Cost him, SlExOGO to build and a 
couple of dollars to heat all winter. 
That was for gas for his chainsaw 
to cut wood for beat. 

The house was covered by earth 
except for one end which was for 
entrance. {’an*t find any info as to 
how to build this house. Seems like 

it could be an answer to the high 

cost of housing and the energy crisis. 



C np Id you run an article on it? 

L A. FREEBORN 
JEFFERSON TOWN, KY. 

See the March issue, page 7 8, 

Variable-control preamp 

In your article Better CB (page 89, 
Jan. "77 i you expressed a desire for 
a preamp with a three- position 
switch for olf. amplify and attenu- 
ate. A number of REACT stations in 
Texas have been using a preamp 
that doea better than that. The 
RPA-tiO "UK Contra Band" is a con- 
tinuously variable control unit rang- 
ing from 2f> dR of attenuation to 35 
dl-J of gain. This unit is made by 
Contra- Band Electronics of 4705 
SJ3. 4Bth St„ Oklahoma City, Okla, 

73135. ALAN FITZPATRICK 

SAN ANTONIO, TEX. 



1 17,900 more technicians 
needed by 1985 

Learn Air 
Conditioning, 
Refrigeration 
and Heating. 

Learn at Home With NRIs 
Master Course Program 
In\bur Spare Time 

Start a well-paid career in the 
field of air conditioning, refrigera- 
tion & heating with practical at- 
home training from NRl. The Nfil 
program was developed with tech- 
nical assistance from the York 
Division of the BorgAVarner 
Corporation and it uses bite -size 
texts, fine professional instruments 
and tools, and "hands-on’ 1 kits 
to make [earning easy. 

Air Conditioner System 
comes with Course for 
Trouble Shooti ng. 

You get a Circuit Demonstrator, 
Control Simulator, tubing and 
joint-making demonstrator, leak 
detector, system analyzer, and a 
window air conditioner unit for 
hands-on experiments. 

Optional Resident Training 
at Famous York Institute 

Graduates of the Master Course 
may take advanced work at the 
world-famous York Institute 
Resident School at no extra 
charge. Working with expert 
instructors you will receive 
practical experience equal to 
months of on-the-job work. 



Send for your 
free catalog. 




’U.S Dapi til Labor Bulletin 1824 








NRI GAN TURN TOUR 
CB INTEREST INTO PART-TIME 



INCOME OR A CAREER 





If card is missing, write to: 



NRI SCHOOLS 

McGrow-Hilf Continuing 
Education Center 
3939 Wisconsin Avenue 
Washington. DC 20016 



Career opportunities are 
opening up last for the man 
trained in communications. 



The field of communications is 
bursting out all over, In Citi- 
zens Band atone, class "D ,K 
licenses grew from 1 10 over 
2 G million in 1975, and the 
FCC prefects about 15 million 
U.S. CB ets by 1979. That 
means a lot ot service and 
maintenance jobs . and NRI 
can train you at home lo fill 
one of (he countless career 
jobs available m design, instal- 
lation and maintenance ot 
communications equipment. 
Start 1 raimng now the NPi 
way, to get your all important 
FCC Radiotelephone License 
and quality for one of these 
opemngs. 



Learn on your own 400- 
channel,. dig if ally- synthe- 
sized VHF transceiver 

The NRl Complete Communi- 
cations Course leaches you at 
home to service and ad|ust all 
types of two-way radio equip- 
ment (including CB), using ihe 
□ne um| ihai is best equipped 
to train you for CB, Commer- 
cial and Amateur communica- 
tions a digitally-synthesized 
400-chgnnel VHF transceiver 



More know-how for your 
dollar 

The complete program includes 
48 lessons, 9 special reference 
teats, and 10 training kits, 
included are: your own elec- 
tronics Discovery Lab, a new 
Antenna Applications Lab. an 
Optical Transmission System, 
CMOS D^ital Frequency 
Counter, and TVQM. The 
course covers AM and FM 
Transmission Systems; Radar 
Principles; Marine, Aircraft, 
and Digital Eleclronics; and 
Mobile Communications. You 
must earn your lirsi class 
radio- telephone FCC license 
or you gel your money back. 



CB SpodalL&I Course also 
available 

NRI offers a specialized course 
m CB Servicing, You gel 37 
lessons, 8 reference texts, 
your own CB transceiver, AC 
power supply and multimeter 
. . , tor hands-on training. Also 
included are 14 coaching units 
(0 make it easy to get your 
commercial 
radiotele- 
phone FCC 
license, enabl- 
ing you to test, 



Widest choice of courses 
with Quadraphonic Audio 
and Color TV Servicing 

NRI offers five TV-Audio ser- 
vicing courses as well as 
career courses in Digital Com- 
puter Electronics: Marine and 
Aircraft Electronics; Mobile 
Communications, and more. 



and AC power supply, This 2 - 
meter transceiver gives you 
"Power-On" I raining. Then we 
help you get your FCC Ama- 
teur License with special 
instructions so 1 hat you can 
go on the air. 



Over a Million have 
enrolled with NRI 

Send tor the free NRI catalog 
and discover why more than a 
million people like yourself 
have chosen the NRI way as 
the right way lo get ahead. 
Read how you learn at home 
from bite-size lessons, progress- 
ing al your own speed to your 
FCC license and ihen inlo the 
communications field ot your 
choice. There’s no obligation, 
and no salesman will call 
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THERM GARAGE 

CAPSULE REPORTS ON NEW AUTO 
PRODUCTS B/THE EDITORS 



Sooner or later, if you have a 
car with the rear-view mirror 
cemented to the inside of the wind- 
shield glass, the mirror in going 
to fall into your lap. That * when, 
after some appropriate remarks — 
%$#*&! — you'll need a good adhe- 
sive, Loctite has an adhesive kit 
that'll do the job for $2 a shot. 
You get just enough adhesive and 
primer for one remounting. The 
primer is smeared all over the 
bracket as shown at left above. 
When the primer Is dry, spread on 



the adhesive as shown at right. 
Then press bracket to the glass 
and hold for one minute, Wait an- 
other five minutes before reattach- 
ing the mirror to the bracket The 
kit part Xo, 11067, is made by 
Per mat ex Loctite, 1 873 3 Cr an wood 
Pky, r Cleveland, Ohio 44123. — £?,//, 

Eight-plug cleaner 

The latest thing in sparkplug clean- 
ing is mans production. This new 
product takes eight plugs and cleans 
them all at once, The Elco-8 uses a 



Fantastic scraper 



load tester, but 
with young bat- 
teries you can 
test them with 
the hydrometer 
whenever you 
pull the caps to 
check electrolyte 
level, 

Adding water 
Lo your battery 
is easy* but most 
people do it inefficiently. For $1.25 

you can buy a rubber- bulb filler 

that won't spill water all over, 

A third battery-care tool I in- 
vested in last winter was a battery 
carrying strap. Batteries seem to 
weigh more as 
you get older, so 
drop $2 for a 
carrier before 
you drop a bun- 
dle on a bad 

back. Teeth on 
the type shown 
chew up the 
posts a bit, but 
you probably 
won’t use it too 
often. All are 
from Be sirs, but 
wherever you 
go, the $5 to $G is well spent— B.H. 



Rear-view mirror adhesive 



unique recirculation technique for 
the abrasive, which can be almost 
any type on the market. The 
abrasive, continually recirculated 
through a high-speed impeller, is 
blasted at the tips to clean them of 
deposits. A 12 -volt d.e. motor drives 
the impeller, flip the leads, to vour 
battery for power. The time-saver 
is $20. Ftco International, Ltd., 
Box 280, River Forest, lib 60305, 

— M.U 



Woodgram, pinstripe peeler 

N T o longer do you need a heat gun 
to peel the chalky wtmdgruin off 
your station wagon or the faded 
pinstripes off your Rally Sport. 

The 3M Co. now markets a spray 
that makes removal a breeze. Called 
Woodgrain and Stripe Remover, it 
comes in a 24-oz, aerosol can. You 
spray it on, leave it for 15 to 20 
minutes until the surface becomes 
white and crin- 
kly then strip off 
the vinyl with a 
plastic scraper. 
The spray can 
be used only on 
acrylic enamel 
paint jobs. After 
the first remov- 
er, you'll need 
SM'a Adhesive 
Remover, Each 
is ¥5.71. — M.L* 



I used to snap a lot of plastic ice 
scrapers in half every winter. The 
plastic-edged types don't scrape that 
well, so you wind up pressing hard- 
er until— 1 ‘snap !" — another one 
goes. Last winter i will you ever 
forget it?) I stumbled on a metal- 
edged scraper in my local appliance 
parts store — of all places. It was 
a snowy day so 1 bought it, 1 wound 
up using it all winter and will 
probably use it for many more 
seasons. 

Th? Fantastic scraper, as it's 
called, uses a metal alloy (Wunda- 
loy, as the manufacturer calls it) 
that doesn't scratch glass, and the 
handle is really tough. I paid $l.2D 
for the scraper; maybe you'll find 
it for less. Krause Industries, 
Wattsburg, Pa, — HJI. 



B alter y care tools 

Last winter also drove home for a 
lot of people the need for good bat- 
tery tare. I’m continually amazed 
at the number of car owners I talk 
to who don’t own a hydrometer — 
and many of them are car enthu- 
siasts. 

I spent $2,50 for a new one 
last winter and used It regularly to 
keep tabs on the condition of my 
three-year-old battery. Knowing 
your battery's specific gravity is 
the best way to tel! whether or not 
you're going to start on cold winter 
days when battery efficiency plum- 
mets. It's easy 
to read state-of- 
eharge right on 
the float in red, 
yellow or green, 
If you don't want 
to memorize the 
specific gravity 
numbers, For 
older batteries 
you'll want a 



POPULAR MECHANICS 




Raise the roof tonight 
in a Dodge Charger. 



If you can't wait to see that evening 
sun go down, the 77 Charger is your 
special car Made for people who come 
out to play after dark. And now you can 
make a ntght of it in a Charger that wel- 
comes the night inside. 

Just remove the transparent panels 
of the optional T-bar roof, and you re 
cruising in a Charger that 5 almost a con- 
vertible Come alive in the invigorating breeze as you 
settle into the high-back bucket seats, For certain, you 




and your Charger were born for the night 
A standard 31 3 V8 teams up with 
TorqueFlile automatic transmission to give 
Charger a response that s anything but 
everyday 

When the day starts to fade and you re 
ready to shift into high gear, you need the 
car that can Sight up the night— Charger 
Why let another sun go down without 
driving one? You can buy or lease an exciting new 77 
Charger from your nearby Dodge Dealer today 





SCIENCE WORLDWIDE 



Health care under domes 

Health-care centers housed under 
geodesic domes may soon add bulges 
to the landscape- The first "Medi- 
dome" went up in about four days 
in Clew Eaton, Fla,, to serve migrant 
farm workers, in a 50-mile area, 
under a Rural Improvement Coun- 
cil program funded by the Depart- 
ment of Health, Education and 
Welfare, 

The fithfoot dome, with 2K00 
square feet of ground-floor space, 
provides a unique circular layout 
that handles £50 patients a day in 





five examining rooms, a surgery, 
X-ray center, laboratory, nurse 
station* and an administration 
area. The units, made by Dome 
East in Hicksville, N.Y„ range 
from ,10 to 75 feet in diameter and 
provide from 700 to -1400 square 
feet. Frames of extruded aluminum 
— to which laminated panels are 
attached — can stand 100-mph winds. 

Don't lie !□ an ape 

You can't fool an ape, says Tim 
Gill, a doctoral student at Emory 
University’s Yerkea Primate Re- 
search Center, tie found out from 
Lana, a Yerkes chimp who — since 
she can't vocalize words, even 



though she understands them — 
talks to him and other researchers 
via computer in a computer lan- 
guage known locally as "Yerkish." 
Lana presses keys representing 
words on the computer keyboard, 
and the computer rewards her with 
monkey chow when she has the 
right answers or statements. 

Recently, Gill substituted cab- 
bage for monkey chow — a much 
less desirable "reward" food. When 
it slid from the machine, Lana was 
battled, and punched out a question 
to Gill via computer : 

"?Chow in machine," 

"Yes," lied Gill in Yerkish, 

M No chow in machine," Lana 
shot back, then . . + "Cabbage." 

"Yes, cabbage," Tim admitted. 

"?You move cabbage out," 

"Yes," Gill agreed, and made 
the switch. Lana then addressed 
the computer — not Tim Gill. 

•‘Please machine give chow," 
she punched out, and continued 
until the supply was exhausted — 
thus proving, says Gill, Lana knows 
a Yerkish lie when she sees one. 

Brakes for buildings 

They’re putting giant friction 
brakes on a hospital in Panama to 
see if they can keep it from sliding 
around in earthquakes. The system, 
developed at Lehigh University’s 
Fritz Engineering Laboratory, in- 
volves installation of carbon steel 
plates — which slip at a specified 
load — in pylonlike flying buttresses 
at opposite sides of the building. 
These restrict lateral movement of 
the structure during violent trem- 
ors. IPs important the brakes slip 
at a load that won't damage the 
building, but will hold long enough 
to arrest shifting. The new hospital 
will help determine the amount 
and direction of slip needed to 
stabilize a large building in a big 
quake. 

Desert solar powerpiant 

Some 12 miles south of Barstow, 
Calif., in the Mojave Desert, the 
country’s first solar electric power- 
plant is expected to lie producing 
10,000 kilowatts of electricity— 
enough to power a city of 10,000 
people — in about three years. Thou- 
sands of mirrors will focus sun- 
light on a boiler atop a tower to 
produce high-pressure steam for 
generators. The complex will cover 
130 acres of land, and is sponsored 



by a consortium of California com- 
panies and ERDA. 

Another wet galaxy 

Water molecules have been de* 
fcected, with the help of the 108- 
foot E dels berg radio telescope, on 
the edge of another galaxy — nebula 
3C 13S — some 2,2 million light 
years away. This means that the 
existence of other solar systems 
with conditions similar to ours is 
distinctly possible. And that would 
indicate a similar prof tensity for 
life as we know it elsewhere in the 
far reaches of space. The significant 
thing is that the water molecules 
had a density of one for every 10 
cubic centimeters — very close to 
that found In the Milky Way. 
Scientists now will look for more 
vapor in more galaxies. 

Future Navy V/STOLs? 

Two new vertical and short takeoff 
and landing aircraft (V STOLi are 
being developed by the Navy. The 
craft shown in the photo below, a 
joint NASA -Navy effort, is well 
into the design stage. Recently, a 
large scale model was tested in 
the 40-by-SG-foot wind tunnel at 




N AS A- Ames Research Center. The 
aircraft tinder test has three fans. 
One, in the forward end of the fuse- 
lage, will blow air downward in 
the lift mode. Two on top of the 

tPleaso turn to oaoo 76J 
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'llahnsan 25 



We had a best seller with our 1976 Sea- 
Horse' 35 hg outboard an all- new com pa cl 
specific ally designed lor economical, all- 
purpose boating power it has all the features 
q! a good fishing motor plus the power and 
fuel economy for family cruising and water 
skiing on small easily trailers^ runabouts. 

Now. enier our new 25 hp built m a'most 
the sa me mold, including the twin-cylinder 
powerhead developed: (or ihe 35 Compared 
to our old 25, the results are dramatic 
significantly more thrust at the low end . . 
more top speed an average of 23% better 
luel economy in the mid- power range 



Fishermen especially will appre- 
c ate our many high-performance 
features in both motors Breaker - 
less M ag Flash * CD electronic 
ignition gives sure last starts 
Patented Pressure- Back piston 
rings squeeze more power Irom 
less fuel Thermostatically con- 
trolled cooling assures smoother 
engine performance idling troll 
mg or racing lor the honey hole 
And they're saltwater motors 
built with stainless steel drive shafts 
and Lytanite treated aluminum to 



resist corrosion inside and out 
See our new 35 and 25 at your 
Johnson dealer in manual or elec- 
tric start models Or write for free 
catalog. Johnson Outboards, 
Division Outboard Marine 
Corporation, 5732 [5^3 

Sea-Horse Drive. \,„oJ 
Waukegan IL 60035 L"' -d 
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fCQJTfrm/PC* from pa ge Mj 

wing will be used during lift as well 
ftH in conventional enlist flight. 
Deflectors in the forward lift fan 
are brought into use during the 
cruise mode. The photo shows the 
unique new craft mounted, in the 
big wind tunnel. 

Within 20 years, another era ft may 
be doing yeoman work for the Navy. 
That prediction comes from the 
Grumman Aerospace Corp., tieth- 
page, N.Y.. developer of the plane 
at right that could be another candi- 
date for the Navy. 

As the photo sequence of a model 
shows, the pilot can put the plane 
in forward or vertical flight by tilt- 
ing the engine nacelles, which pro- 
vide thrust and control over a DO' 
range. The twin-jet would bo able 
to operate from ships smaller than 
aircraft carriers and would have a 
variety of missions; antisubmarine 
warfare, delivering cargo to fleet 
vessels and transporting assault 
troops. 

Using radio-controlled models, 
Grumman has demonstrated the 
practical application of its design. 
Ground-testing of a near full-scale 
engine and nacelle assembly is now 
underway. 

To pro bo Ihe fringes of space 

A new orbiting telescope will enable 
scientists to peer seven limes deeper 




into space than ta now possible, Thnt 
capability was spelled out in NASA’s 
recent announcement of the new tele- 
scope, scheduled to be placed in 
Earth orbit in 1983. The launch will 
be handled by the Space Shuttle, 
now being developed to become 
operational in 1980. Called the Space 
Telescope — shown here in an artist's 
concept — the instrument will have an 



1(3 




aperture of eight feet and will use 
two solar panels to provide electric 
power, 

A support module containing pow- 
er, control, environment and all nec- 
essary communications systems will 
be mounted in a collar-tike configura- 
tion around the outside of the tele- 
scope housing. 

Good news for avid surfers 

Though it may look mighty risky, 
riding a surfboard is a relatively 
safe sport, according to a recent re- 
port in the Journal of the American 
Medical Assncintifiti. Written by 
Honolulu doctors, the report states 
that the probability of a surfer sus- 
taining an injury requiring hospi- 
talization is about 1 in 17,500 surf- 
ing days. In contrast, according to 
the physicians, skiing ion snow, not 
water! is far more dangerous. We 
wonder what doctors in New Eng- 
land and Colorado have to say about 
that. 

Trees can be nasty, loo 

When it comes to resorting to chemi- 
cal warfare, plants and trees have 
been at it n lot longer than man. So 
say scientists now studying the proc- 
esses by which chemicals naturally 
exuded from certain forest species 
serve to inhibit the growth of com- 
peting plant life that try their best to 
thrive nearby, 

Carl Tubbs, a U.S, Forest Service 
researcher, has demonstrated in the 
laboratory and under field conditions 
that there i« a definite chemical in- 
terchange between sugar maple and 
yellow birch that has led to a sharp 
decline in the number of yellow 
birches in areas populated by maples. 
Tubbs maintains that an exudate re- 
leased from the maple's roots has a 
detrimental effect on jack pine, white 
and black spruce and other species 
found in forests of northern states. 
Similar chemical incompatibilities 
may also help to explain why certain 



weeds and grasses do not grow 
around sunflower plants. 

Eventually, says Tubbs, it may be 
possible for chemists to isolate the 
toxic substances exuded from trees 
and use them as a natural form of 
plant control. 

Scientists spot space cavity 

A gigantic '"cavity" in interstellar 
space has been discovered by Univer- 
sity of Wisconsin, scientists who 
think it was created about a million 
years ago by the blast of a super- 
nova. an exploding star. The cavity, 
which resembles a huge bubble in 
the sea of galactic gas that normally 
occupies most of the space between 
stare, is about 800 light-years across 
and appears to be increasing in size 
at a rate of 00,000 miles every hour. 

The "outer shell" of the gas bubble 
appears oil photographs and has been 
known for 20 years, Rut what it was 
remained a mystery until the Wis- 
consin scientists were able to ex- 
amine it with a special spectrometer, 
which revealed the hollow, bubble- 
like Structure- 

Artificial hailstones 

Machine-made ice balls— to simulate 
hail— are being used to test the 
strength of solar reflector panels at 
5am dia Laboratories, the huge re- 
search facility that is located at Al- 
buquerque, N.M. 

The balls— tip to 1 V* inches in di- 
ameter— are dropped on the panels 
from a 1 Sb-foot-high tower to see if 
the panels dent or crack. Solar reflec- 
tors. exposed to the sveather, must be 
hail-proof as well as resistant to 
other storm conditions. 

So far, fiberglass has been found 
to stand up well, hut is expensive and 
requires scarce petroleum products. 
Sand in. conducting the tests for 
ERDA. is experimenting with lower- 
coat, non -petro leu m- based substitutes 
such as plywood and high-strength 
honeycomb paper, * * * 
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The only cigarette made 
with just the tender 
“filet” of 100% virgin 
all-leaf tobacco. 

• No tobacco by-products. 

• No recorretitutod tobacco. 

• Ho added stems. 



REAL TASTE. 
ONLY 8 MG.“TAR 



lc 'NGUGHK 



100% VIRGIN 

Hinii 



Warning - The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Healih. 






‘'AR 1 



flavor Lights: Long Lights 6 
0,7 mg. nicotine; av. per cigarette, by FTC Method. 
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ONE MILLION MORE 
MEN BY 1985. 




America still needs men who are willing to work 
with their hands. Men trained for growing service 
careers like Auto Mechanics, Electrician, TV Repair, 
.Air Conditioning, Electronics and Engineering. 

According to a publication of the US. Office of 
Education, “You no longer need four years of college 
to start out on a scientific or technical career. 

' You Can break into any field— from medicine to 
computers to engineering to the space program— 
with only a year or two of education, just become a 
technician”* 

Tens of thousands of jobs are opening up every 
year for ski Ucd men, according to the U.5. Department 
of Labor (Sir chart,) 

But the key word is skilled. And that’s where wc 
come in. WeYc ICS, Internationa] Correspondence 
Schools. While we can’t guarantee you a job, for over 
BO years we’ ve taken men and turned them into skilled 
men, And we can do the same for you. 

AN IDEAL WAY TO LEARN 

As an ICS student, you study at home, on your 
own schedule. You waste no time traveling to and 
from class. And you never have to miss a paycheck. 

But you’re never alone. If you ever want to talk 
to an instructor, you can call ICS from anywhere in 
the continental United States, using our toll-free 
Dial-a‘QueSlion , service. 

Since 1890, millions of men and women around 
the world have turned to ICS for career training. 

More than 70 of America’s largest 100 corpora- 
tions (including Be tlilehem Steel, 3M, Union Carbide, 
Weyerhaeuser, and International Paper) use ICS train- 
ing lor their own employees. 

And the ICS Center for Degree Studies is au- 
thorized by die Pennsylvania Department of Educa- 
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Auto Mechanics 


22JOO 




Air Condi do lung 
Refrigeration and 
Heating Media nics 


13.100 


n.n, 


TV and Raiiio 

Service 

Technicians 


4,401 


Ml.1% 


Electricians 
f Construction and 
Maintenance i 


20,900 


30.0% 


Engineering 
and Science 
Tedxaciam 


>9,600 
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lion to grant the Associate in Specialized Business 
degree in Accounting and Business Management* 
and the Associate in Specialized Technology' degree 
in Civil, Mechanical, Electrical, and Chemical En- 
gineering Technologies. 

These degree programs are not mere stepping- 
stones to higher education nor are they primarily in- 
tended for transfer toward more advanced degrees. 
They are practical, career-oriented programs designed 
to help you reach your objectives without further 
academic training. 

If you already have some college education, you 
may be able ro receive advanced standing toward 
your degree. With a degree from ICS, you 5 ] I be able to 
apply with pride for jobs that call for career training. 



FREE DEMONSTRATION LESSON 



No one can promise success, bur if you want 
more— more money, more security', more day-to-day 
satisfaction and more future— our free Career Book- 
let and free Demonstration Lesson can help you get 
started in the right direction. 

Remember, it’s your life. You might as well make 
the most of it. 0 m-t rntu, i K . t 

FOR A FREE CAREER BOOKLET & DEMO LESSON. 



CHECK BELOW 



□ Electrician 

□ Engineering; 

□ Accounting 

□ Drafting 

□ Electronics Technician 

□ TV Service A; Repair 

□ Survey ing &. Mapping 

□ Dietef Mechanic 

□ AirCondnmningfir 
Refrigeration 



□ Automotive Media nici 

□ Business Manj-ELiiirnf 

□ Civil Engineering 

□ Interior Decorating 

LJ Construction Electrician 

□ Appliance Service* Repair 

□ Income Tax 

□ Motel/Rntaurant Mgt . 

□ Mechanics] Engineering 

n High School 



EARN A DECREE WITHOUT GOING TO COLLEGE 

The ICSCentei for Degree Studies is authorized by the Pennsylvania 
Drpar rmenT ofEduca lion tOofFer carter programs at home leading to 
Associate in Specialized Busin tssand Associate in Specialized Techmob 
ngy degrees. For infomueion, di«k (he Field of your choice below. 



Busmen Program*: 

□ Accounting 

□ Business- Management 



E ngin-eef in g Tochnol ogses: 

□ Civil □ Electrical 

□ Mechanical □ Cbemica! 
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INTERNATIONAL CORRESPONDENCE SCHOOLS 
SCRANTON. PA. 18515 
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ALL OUTDOORS 



Speedboat specialist 

Angelo Molinari, the Italian boat 
designer who baa been called the 
father of the tunnel hull, received 
the Ole Ev in rude Award as boat- 
man of the year this spring during 
the Miami Boat Show, Named after 
the Wisconsin engineer who created 
the first successful outboard motor, 
the Evinrude award was fittingly 
presented by Ole's son, Ralph, to 
the designer who has raceboats that 
can go faster with outboard power 




Ole Evinrude Award winner Angelo Mo- 
lina ri with PM's Sill McKeown [loft), 
Ralph Evrnrude, Renato MohnarL 



than ever before. Immediately after 
the presentation, Signor Molina ri 
explained through his interpreter 
that he was familiar with Popular 
Mechanics and agreed to give PM 
readers predictions about speed- 
craft of the future. 

While there will be continuing 
advances in fast-boat design, Mo- 
lina ri feels the basics of the tunnel 
hull and its combination of hydro- 
dynamic and aerodynamic lift 
should be important to racing for 
a number of years to come. Changes 
will be made to accommodate 
motors of greater horsepower that 
are sure to arrive. 

Will there be a trend to mount 
mure motors on one hull? 

Mol mari thinks not One engine, 
he points out, can be faster than 
two or more; their advantage is 
in greater acceleration. 

What will tunnel hulls of the 
future be made of? 

Wood, he believes, for racing 
hulls. It allows easier modifications. 
Fiberglass and similar materials 
are better for mass-produced craft. 
Will tunnel hulls become part of 
America's pleasure-boat market? 

Fiberglass Molinari runabouts, 
now being sold in Europe, may be 
imported soon into the States. 

Right now all Molinari racing 
imports go to the Outboard Marine 



Ev in rude and Johnson factory 
teams, but someday you may swing 
your Guccis out of your Ferrari 
and into your Molinari. 

Outdoor power 

One manufacturer likes to compare 
his new battery to a distance run- 
ner, To start your car, he points 
out, you need a sprinter battery 
that can push out a lot of instant 
power. But for an electric out- 
board trolling motor on your bass 
boat, or a source of current for 
lights and so forth in your travel 
trailer, boat or camper* you want 
a battery that can be discharged 
all the way down and then re- 
charged a great number of times. 

The name for a battery designed 
for just these uses is “deep cycle/' 
jl term that's not very well known. 
Most fisher men put an extra car 
battery in their boat to run their 
electric motor and then consider 
It bad luck when the battery takes 
less charge each night and finally 
conks out. Gould, Inc., maker of 
three deep cycle models called Ac- 
tion Pack that are sold through 
J.C. Penney, have tested deep 
cycle versus car SL1 (starter, 
lights, ignition i batteries and find 
the automotive model may lose 
half its strength after 25 to 50 
complete recharges, while a deep 
cycle can take 250 to BOG complete 
recycles with little loss in original 
capacity. “Marine" batteries, they 
find, are frequently car batteries 
with a different label. 

Gould models are available in 34, 
80 and lOu-ampere-hour ratings, 
and at about $50 for the 80 r are 
priced about the same as ear bat- 
teries. Heep cycle may become a 
new- word in the bass fishing and 
recreational vehicle vocabularies. 

Great guns? 

When you write to me, or anyone 
else, and want to know how much 
a rifle you found hi the attic in now 
worth, the answer unfortunately 
is* “We don't know." Too much 
depends on its condition, rarity, 
value to collectors and many other 
variables, But the beat guide we've 
seen to give you a first estimate 
costs $7,05 postpaid from DDI 
Books, 540 North Frontage Rd.* 
North ft eld* 111, G0093, It's called 
The Gun Digest Book of Modern 
Gun Values and covers handguns, 
rifles, shotguns and com memo ra- 



ti vea prod u ceil during the 50 years 
from 1025 to 1074. Formulas show 
how to guess buying and selling 
prices ( which differ a lot > and 
the meanings of various grades of 
condition. It's worth having. 

Pointers on which way to go 

Going fast, slow, or away from it 
all, there are a number of new 
guides that point the way. If you 
already know the back lanes where 
you live ami whore you're headed, 
Rand McNally’s 1977 Interstate 
Road A Hast can show the best way 
in between. Magazine-sized and 
with just the main highways re- 
corded, it outlines at a glance what 
the shortest route will be. For its 
purpose, it’s a glovebox bargain at 
$1.95, but for shim-pike travel to 
the back country the outdoors man 
prefers, rely on the big $3.95 Rahil 
McNally 1977 Ratui Alias: United 
States, Canada, Mexico that’s been 
a standard since 1924. Since last 
year, over 20,000 revisions were 
made to bring it up to date. 

And once you've reached back 
country, two new directories from 
Adventure Guides. S7 East 57th 
St, New York, NX* 10022, tell 
where to find the action — or get 
away from it. Country Vacations 
US. A. lists ranches, farms and 
rural inns where a family can 
spend a quiet interlude. Pick Ad- 
venture Travel US. A . for a guide 
to backpacking, river running, 
climbing, canoeing, diving, cycling 
excursions, and the outfitters avail- 
able. Either book is $4,25, 

Peeled projectile 

Remington Arms calls it the '“Ac- 
celerator 1 ’ cartridge, and appar- 
ently the remarkable shell can tarn 
your 30-00 rifle into a fiat-shooting 
varmint and small-game .22 with 
the highest velocity ever produced 
in a factory-loaded round. 

Inside a 30-caliber sabot casing 
is a 55-grain soft point .224 bullet, 

fFJtt.f.Si. 1 Ju;n in p.Trj v 1 f-'fi ,» 







POPULAR MECHANICS 





If your family is a crowd, you have bur choices, 
fou can jam them into a sedan, pay the price of a 
station wagon, bounce them around in a van, or... 



lake the Bus. 




The new VW Bus just might be 
the most practical family transporta- 
tion ever. And maybe the most fun, 
too. Nothing else combines so much 
room, economy, visibility, versatility 
and comfort. And at the same time 
is such a pleasure to drive. 

Take space. Not only do you get 
lots more than in a sedan, the V W Bus 
even gives you almost 70 percent more 
room inside than a full-size domestic 
station wagon! Accommodates a 
family of seven in style, with plenty 
of room left over for luggage. 

Versatile, too. The big sliding 



door lets you load even big bulky 
objects. And the rear seat folds down 
to give you extra cargo space, How 
does it compare to a van? About as 
roomy, but a lot nicer. In fact, the 
interior of your VW Bus is beauti- 
fully finished. Comfort to us is not 
an option. 

And talk about economy. Your 
Bus has a peppy fuel-injected 2-litre 
engine, yet it still delivers an esti- 

Introducing 
the ’77® Bus. 



mated 23 mpg on the highway, 20 
in the city with standard transmis- 
sion in the 1977 EPA tests. (Of course, 
your actual mileage may vary 
depending on where and how you 
drive, your Bus K condition and 
whether you choose optional equip- 
ment, such as an automatic transmis- 
sion.) And the 77 VW Bus comes 
with fou r whee I inde pend e nt suspen - 
sion and radial tires fora smooth ride. 
So if you'd like to own what 
AUTOWEEK says "might be the 
real hest all-around car in the world 7 
take the Bus! 



t) V<dk*vrnjr? n of America. Inc. 







Putting the accent on comfort made Volare 

wagon. 



The proof is in the pulling. And we put 
more value into Volare than any wagon 
lover could ever rightfully oxpecL Put 
one through its paces. Discover for 
yourself the best-selling combination of 
size, comfort and economy that leaves 
VolarG virtually without competition. 



* PBOOUC 1 Ml 
CHflvSLtn 
CCRPOIHAifOPi 



24 mpg/ 
17 mpg, 

Vofn.re puls out 
some pretty impres- 
sive ERA estimates 
for highway and 
city driving, based 
on 6-cylinder 2- barrel engine and manual transmis- 
sion. Your mileage could differ depending on how 
and where you drive and your car’s 
optional equipment, and will bo 
tower In California and 
certain other areas. Bui 
considering Volare's 
huge cargo capacity. 
24 and 17 are nothing 
short of fantastic, sen- 
sational and terrific. 
To put it mildly. 

Volare's isolated 
transverse suspension. 

Underneath (he comforts 
of room, size and price is a 
ride that compares favorably to big 
wagons. It results from isolating, bend- 
ing and mounting torsion bars in transverse 
fashion. Giv&n time, other wagon makers 
may someday duplicate Volare's isolated trans- 
verse torsion bar suspension. Maybe, Someday. 

Hidden spare lire and lockable storage compartment. 

The difference between VolarG and other small wagons 
is that it doesn't jusl pretend to be a wagon. Like big 
wagons, the spare tire is under |ho cargo floor, out of 
sight. And. like big wagons, there's a hidden storage 
compartment on Premier models to keep that 
"oul-of-sighf' camera out of sight. 

Even the price Is comforting. 

II alt comes down to price. And it‘s our conten- 
tion, nobody has more features coming down 
on a lower price than VolarG. Just $3941 ■ for 
the base VolarG Wagon to your left. The 
Premier model shown above is, of course, more 
expensive. Putting Ihe accent on comfort paid 
off. It has more people putting their money 
on VolarG than any other wagon in America. 

"M-jnu toe Iyer's Suggpsled Relail Price excluding; taxes, Mccnso, tfosti mUisn charges, whiltiwaua (S3S i?5t 
am} aoJuKO wheel covers Prices higher m California 

Volare. The small wagon with the accent on comfort, 



VolarG 
offers more 

cargo space Ihan other 
small American wagons. 

Other small American 
wagons in Volare's 
class just aren't. 

Comparisons don't exist. 

Setter you should compare 
Volare to big station wagons 
(63% as much space as a 
Chevrolet Impala wagon)' 
or mid-size wagons 
(more passenger 
space than a 
Chevelle wagon). 

Pinto? Pacer? 

C'mon, 

The litigate is gas 
assisted for ease of 

A! various times there 
have been 1-way tailgates, 

2- way tailgates, 3- way tailgates, 
even vanishing tailgates. Everybody 
tries to design their own tricky way to get 
into the cargo area. But the test of a good 
tailgate is simply this: it should work. It 
should get out of the way in a hurry, yet 
close easily and efficiently, (Volare's 
does.) What it shouldn't do is pad out 
the price with ra life-prone gadgetry. 
(Volare's doesn't,) 



ALL OUTDOORS 

{Co n tinu ed fro m jjagc 27) 

Muzzle velocity from a 2 4 -inch bar- 
rel is 4080 feet per second. Muzzle 
energy is 2033 foot-pound s. highest 
ever developed for a .22-caL bullet 
and, out to 200 yards, superior to 
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ca 1. cartridges packed in boxes with 
special old-style printing and 
“W.F.&Co." in the head stamp uf 
the nickel-plated cases. Of course, 
to go with them, you can also get a 
Limited-edition 30-30 commemorative 
carbine with a coach-and-six and 
“1352-1077" engraved on the hand- 




Accelerator 30-06 cartridge, left, separates projectile inlo .22 caliber high velocity 
bullet and sabot which drops off as soon as the bullet leaves the barrel, 



heavier cartridges such as the 30-30 
Winchester. 35 Remington and the 
45-70* 

Ah the Accelerator cartridge's 
sabot-encased h til Let leaves the muz- 
zle, air resistance peels open the 
sabot and it drops off the bullet with- 
out disturbing accuracy or trajec- 
tory, it h s reported. Set, by switching 
ammo, the owner of a boll or pump- 
action 30-00 can now own a tight- 
grouping, long-range small-game 
gun. Remington Accelerator car- 
tridges do not operate the action of 
autoloading rifles, but can he used 
as a single-shot shelL 

Teaming up 

Often the easiest way for bt>at 
owners to get a better launching 
ramp, a dredged channel, dock space 
or an access road to the shore is to 
gang up* Group action swings a lot 
more weight and, once organized, a 
dub can provide instruction, tourna- 
ments, regattas and much more fun 
for members, 

There's a new free handbook 
for getting started — called Horn to 
Organize Chib ft for Fishing, Croix- 
(tif/, ftacin&t Skiing, It's now avail- 
able from the Evinrurlo Motors Pub- 
lic Relations Department, itox fifttr, 
Milwaukee, Wis, 33201. 

Commemorative cartridges 

Reissue of old-time guns has t: ra- 
ided popular collectors' items for 
some time. But this year, to cele- 
brate thn 123th anniversary ■nf Wells 
Fargo Company anti the part its 
stagecoaches played in opening the 
West, Winchester- Western is pm- 
due mg a special limited run of 30-30- 



some lever-action receiver. 

Tire talk 

Which tire for your recreational 
vehicle? Your local dealer may not 
be an expert on RV tires, but there 
are pamphlets available so you can 
be, Goodyear, far example, has ex- 
cellent brochures: Tires for Ho at. 
Camper anil Utility Trailer a: Light 
Track Tires \ Specifications far Flci- 
r rational Vehicle Tire*; plus in for- 
matism sheet? on their Glas-Guard 
tires, Custom Xtra Grip Ili-MLler, 
Glas-Guard XG mud and snow tires, 
Tracker A-T for 4WDs, Cusbitm- 
Miler, Hi-Miler Wide Tread, Custom 
Flex steel LT and Terra-Tire floata- 
tion tire. You can get the booklets 
from the Public Relations Depart- 
ment of Goodyear Tire & Rubber, 
Akron, Ohio 44315, Pick the proper 
tire, and even if you have a golf 
cart, lawn tractor, all-terrain vehicle, 
beach buggy or 46-tire missile 
mover, your dealer can order it, 

RV improvements 

Titles are getting simpler and regu- 
lations more sensible in the booming 
recreational ^vehicle field. The name 
for tent campers with canvas sides 
and camping trailers with fabric or 
solid walls has been standardized as 
"fold-down camping trailer/' That 
should take care of all types of this 
popular model. And in a landmark 
Supreme Court case that will prob- 
ably be known as the Euclid, Ohio, 
Decision, the court has ruled that 
a municipality cannot single out an 
RV owner and prohibit him from 
parking his RV a u his own property, 
R Vs are here to stay. * * * 
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New Outdoors 



One-club golf, from driving iron to 
putter, with Superstick 17-clubs-in-one 
from Highlander Products, 470 E, 
Thornton St., Akron. Ohio-. No bag. no 
caddy. 




Archers become fishermen after in- 
stalling adapter lo arty bow wilh a 
stabilizer hole. Then add reel, 2D-lb. 
line. From Saunders, Columbus, Neb. 




Functional lined-blade model, the Bal- 
lard huniing knife uses a rust-ieslslanl 
bladio of 440 high-carbon steel that is 
one piece, New knife weighs 6 oz. wilh 
sheath, is made by Ballard Cutlery, 
Golf, Illinois 60029. 




HP 





Gat lour horsea, or a braco of motorbike a 
or snowmobiles, and you can lote them, 
plus a parly of lour, to the new 36-fool fully 
equipped horse and travel trailer Irom 




American Trailer Specialists. 

Fori Wayne, led. 
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Canoe with a hole 
in its hull 






New maneuverability, plus e k! r a stability 
and safety., is reported tor an inboard 
well for mounting outboards in fiberglass 
canoes. Skipper cen ait amidships 
for belter balance then if the motor 
were aft and clamped to an outside 
bracket. View above shows bottom of 
hull With motor tipped up. Tilling up 
(also at left) allows beaching or running 
over snags without damage to the 
propeller or lower unil in this new 
design from MekCO Fiberglass canoes, 



O utboard wells have proven suc- 
cessful for fishing skiffs. Why not 
one in the center of that ideal shal- 
low-water fishing craft, the canoe? 
Then a boatman can maneuver with- 
out the instability of a motor mounted 
aft or nut on one side. No need to ait 
in the back when canoeing alone, or 
to lean out to steer. 

E rnie Hanson of Mekco Fiberglass, 
1057 West Washington Ave., Cleve- 
land, Wise, has modified a Eine of Ifi- 
foot canoes built by the company in 
order to mount a 2 or 4-hp outboard. 
The well is designed so the motor can 
be tipped up fur beaching or running 
the shallow's. Maneuvering is easy, 
even in narrow streams, since the 
motor may be reversed or pivoted and 
the canoe's bow becomes its stern. 
The well is found to take up only a 
little of the stowage space aboard 
the beamy Explorer model, 

Tests indicate the modification 
doesn’t impair performance. Better 
handling, stability and safety are 
benefits of this change to the Indians' 
classic craft .. — John Tuxee 







Thoro'a only ono way to Hniuh you r lawn Snapper fast. optional Bag- N Wagon that holds 30 bushels. Alt ot them 

And (hal's with a. Snappor mower You can choose one jro designed to help you hxiifh your lawn Snapper last, 

of pm V-Senee inoworij. Or the famous Sttbpper Comet, So that you can spend more tim nmmmm jkjkj pn 

Or ihi.i now "1 iiyh Vacuum' 1 Riding Mower with the doing what you want to do 

McDonough Power Equipment, Inc., Dept PM 71 . McDonough, Georgia 30SS3, A Fuqua Industry. Sec your 
Yellow Pages or write for a tree brochure. All Snapper mowers meet A N S i safety specifications. 
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Every Spring almost as soon as the 
days get a little warmer, you'll see the 
color coming back into your lawn and it 
will probably look nicer than it really is. 

Your grass is now producing 
chlorophyll, which is where that color 
comes from. And this is when your soil 
needs all the help it can get — not just to 
make your grass greenei; out to help 
thicken up your fawn with lots of new 
grass while the weather's fine for 



growing. 

All this is hard work tor a lawn. 



HowTiirf Builder 
helps thicken your 
lawn with thousands 
of new grass plants. 



Grass plants start new grasses grow- 
ing around them by sending out tillers, 
rhizomes, or stolons which form new 
“branch” plants that send down roots of 
their own. It takes a lot of energy on your 
lawn’s part and your soil alone just can’t 
come up with enough nourishment to 
do the job right. 

But about thirty minutes with your 
spreader and some Scott^Turf Builder* 
will give your lawn the nourishment it 



neeas. in tact, one reeding win netp grow 
thousands of new grass plants in a few 
weeks. We’ve done it ourselves on 
different grasses (from bermuda to 
St. Augustine to bluegrass) on our grass 
research farms around the country. 

Turf Builder gives grass a prolonged 
feeding because it holds some of its 
nitrogen back for later We worked out a 
kind of timing process that releases this 
food slowly, so that it will work on those 
thin spots for up to two months. 

And you might also like to know 
that this same slow feeding action also 
keeps Turf Builder from burning your 
lawn. All you have to do is follow the 
directions on the label. In fact you could 
accidentally put on four times too much 
this Spring and it still won't bum. 

We put out a quarterly booklet called 
LawnCare*that’s filled with tips for 

lawns. It’s free and 
you can get it just by 
writing us here in 
Marysville, Ohio 
43040. You don’t 
need a street address. 
We’re the Scotts 
people and every- 
body in town knows 
where we are. 
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On a bicycle built (or , * , 35 to be exact 

li look a total of 78 old bikoa 1 70 sprocket wheels and about 165 feet of chain 
to produce this king-siae tricycle in Hadaund, Danmark. The massive frame of steel 
Is about 20 feet long, and all 35 passengers do the pedaling to keep Ihe monster 
moving. A Julia nd mechanic. Tage Krogehave. put H logethsr In his spare time. 




Kite tiles like a plane 

Using principles of bird flight and air- 
craft design, an flAF squadron leader 
has produced a kite that Hiss like an 
airplane. Made of fabric on a wood 
frame, it can be used lor hang gliding. 



Cruise control 

Spring- loaded gas 
pedal damper needs 
double pressure to 
exceed 55 mph to 
keep you legal. Kit 
is S8. Ohio Melrlcs. 
Box 22; Warren, 
Ohio 44462. 



Portable artificial lung 

Shoulderstrap device that can provide 
oxygen to damaged lungs is a new 
spinoff from the space program, The 
compact unit is highly portable and is 
the forerunner of an even more effective 
device with which developers hope to 
bypass lungs, delivering oxygon di- 
rectly to the bloodstream. 
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6 MONTHS FROM NOW. . . 

You can be the boss of 
your own locksmith shop! 





We show you how . . , 
furnish professional tools, too 



SEND CARD QR COUPON FOR FREE DETAILS 
BY MAIL. NO SALESMAN WILL EVER CALL 



Train at home* using the professional fools of the 
trade, with tha original, accredited LQGKSMtTHtMG 
INSTITUTE. Be ready in as tittle as 6 months' lime 
to take care of the demand in your community for 
professional locksmiths .,. a demand that is grow- 
ing rapidly with the increased threats of do mesh c 
crime. 

Earn while learning, too! 

In just a few weeks, you have the know-how and 
the tools io make extra money charging lochs, 
making keys, doing simple installations. And a lew 
of Ihese jobs each week can add up to several hun- 
dred dollars., -for some siucfontSj even more than 
they've paid for the course. 



Widespread demand 

YouTI lind lock smithing work to do alt around yov,.JTl homes, 
offices, stores, factories, apartment buildings, hotels, hospitals, 
schools, public buildings, laundromats, vending machines... just 
about any place you look where a Jock and key are used. Aulo mo- 
biles, new construction sites, banks, government locations... a II 
neod and use locksmi thing services, and pay well for your work. 

Get the exciting profit facts today all by mail... 
no salesman will call 

Mali the postage-free card or coupon. 

We’ll rush all the fads to you by mail. 

Then decide if Locks mithlng can be your 
own answer to Independence and a more 
secure future. Do it now — today. 



MAIL CARO OR COUPON flOW 
Lockimithing Institute 

Div. Technical Home Study Schools 
Dept. 1110-057, Little Falls. N.J. 07-12 4 



PLEASE RUSH BY MAIL all Pads and your FREE booklet, 'Your 
Opporluniliet in Locks nth hi nf." I an under no obligation, end no 
3-a! SBrnin will call. 



Learn by doing 

Locksmith I ng I nsti lute's tested and proved melhod of home study 
makes it easy for you to learn... easy to do. Each lesson Is fully 
illustrated and diagrammed end, as you follow the Instructions, 
you work with the tools and materials that have been sent to you 
with the course. These are nol just Inexpensive gadgets, but real 
professional equipment.., the tools, supplies, cylinders, tweezers, 
door handles, gauges, pins, springs, picks, extractors, wrenches, 
locks and keys — even an electric key machine . ..equipment that 
you will be using when you go info business with your own leek shop. 






Vi -1 



Electric key machine and 
over 300 tool* and supplies 
come with Ihe course. 



Cash in on the growing need lor locksmiths 

As an ethical school, we cannot guarantee employment or Income 
for our students, foul we dc promise lo help you develop skill In a 
profession for which there is a real need. The nationwide need for 
qualified locksmiths puts you In the driver’s seat when it comes to a 
business that can really pay off for you. And, with your Loeksmlihing 
Institute Diploma as a skilled Master Locksmith, you’ll be all set to go. 



"'Hlglify nettrtitiaftd Wn course fa 
anyone interested in faekstnifalnf, 
I've 3*1 ups mflUlle lock-smith shad I 
wort out nf far spar; time earnings. 
Earn; a extra mane? while training." 

JaCk W, Grif, Mjnlua , N.J. 



"Wii able fa start my awn raefc- 
smlfa service end earned almost 
S5QH before I'd actually cemplateiJ 
the course. Now earn en an average 
af $70 a week in my spare time ** 
Richard Hetiflady, Philadelphia, Pa, 
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LOCKSMITHING INSTITUTE 

Division el Technical Home Si u fly Schools 
Dept 1110-057. Little Falls. N.J. 07 A2A 

* Accredited member, National Home Study Council 
Licensed by N.J. State D&pl. at Education * Slalo Approved 

Diploma * AppruYftd for VetBrSna 



! Print! 
Name_ 



Address. 



Ci i v/ Blare /Zip. 



Cr.ec e here II eligible far Veteran's Be-mefitt 



• ** 
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Convert to a cruiser 
with canvas 

Put a top and curtains on any boat, and you've 
added a cabin — the best season stretcher around. 



andi shade on 

a fishing gkjfl can 
include sun top above 
tuna lower, folding 
top over eonirol 
console end forward 
shelter that pan 
change a casting deck 
into an enclosed bunk 
space for overnighting. 



Offshore fishing skiff 



by Jim Martenhoff 

C heck any waterfront lineup and 
you’ll find n fine variety of ways 
to atay out of the sun and rain. Not 
every boat is suitable for adding a 
nail, but. any craft can use canvas to 
become a convertible and change an 
open cockpit into a 
shelter. Even a nail- 
ing aurf board skip- 
per can drape a sail 
over the boom and 

create a tent of sorts 
for overnighting on a 
beach, 

You*]] see runabouts 
with fold-back tops, sun 

shelters above flying bridges, 
covers on open skills and sail- 
boat cockpits, pop-tops, Rimini 

Tops and Navy tape. The trade 



refers to all this as “canvas, M even 
though the material may be vinyl, 
plain or cloth-backed, a canvas-like 
synthetic atich as Aerlian, or even 
— and it is still use fut— genuine 
canvas duck. Buy a new hoat and 
you’ll be offered u list of * 'canvas" 
options. 

Individual tops may seem to vary 
greatly in style and design, hut es- 
sentially they boil down to a basic 
pair. There's the convertible top 
that fastens to a windshield and i» 
loosely known as a “Navy” top, 
though it has no official standing. 
And there are the tops that rest on 
their own framing and have come 
to be called “Bimini Tops.” actually 
a copyrighted term originated by 
Ben LaPoints of American Marine 
Coverings, Miami. 

When Ben added marine cover de- 
signs to his awn tug business in the 



early 1950s, he borrowed the name 
of a nearby island in the Bahamas 
that was favored by cruising fisher- 
men, But in time Ben's name for 
his host coverings acquired a defini- 
tion as a freestanding top that does 
not attach to a windshield, such as 
a fly bridge to p. 

While studying snap-on improve- 
ments that can update your boat, 
consider the camper cover, This is 
canvas that fastens usually to your 
convertible top to completely enclose 
the cockpit and is sometimes braced 
to allow standing headroom, A few 
snaps and zips and it can convert 
a runabout into a cony cabin cruiser. 
Real canvas is a sensible choice here 
since it “breathes,” Ordinary vinyl 
with no cloth backing underneath 
may sweat during the night acid drip 
condensation onto berths and a 
sleeper's face. 



Despite the synthetics available 
today, canvas cart still be useful but, 
though cheaper, it is less durable, A 
better alternative is cloth-backed 
vinyl or Acrilan, an amazing syn- 
thetic that wears like iron and, when 
colored, does not fade easily. 

You’ll see smart fishermen put 
on a "mooring” cover before leaving 
a boat tied up for the night, A small 
open craft that is not self-bailing 
can swamp overnight during n hard 
rain. The water runs aft to accumu- 
late at the heavier stern. If the boat 
is an outboard, it may go down far 
enough for water outside to flow in 
over the motor cutout in the transom, 

it’s curtains tor spray and rain 

Other excellent protective cover- 
ings are available, too, Side curtains 
can keep out slanting spray and 
rain. Cockpit awnings provide shade 
aboard moored cruisers and sail- 
boats, And you may see a “wliutsaiP 
on u sailboat at anchor, although 
powerboats can use them, too. It’s 
a canvas funnel that fits over the 
bow hatch and can direct a healthy 
breeze below on a warm night. 

On craft with guard rails you 
may see "dodgers,” a term that 
means spray dodger. Ft is laced to 
the life lines and, [ in theory, you 
can dodge behind it to avoid spray, 
it does, at least, lend a distinctive 



PM jin: watten Graphics 



Runabout turns cabin cruiser with 
and side curtains plus an ah 
snap or zip-on cover to iully 
enclose ihe cockpit space. 




Runabout cruiser-camper 



[Pip b&$ turn \a page J7j 
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PEOPLE UIHO KHOW OHIO STEM DRIVE 
KnOW THE DIFFEREKCE. 




They know that OMC Stern Drive's 1 ru-Course™ 
Steering* and 90° turning give a boat the maneu- 
verability needed in crowded 
harbors and tight slips. 

They know that trailering, 
launching and beaching are 
easier with OMC Stern Drive's 
75° Hi-Tilt™. 

They know that OMC Stern 



Drive s Uni-Mount 1 * is designed for low levels of 
noise and vibration. They also know that 
SelecTrim™ * "fine-tunes"' the ride. 

OMC makes these differences— and more. 
See your OMC Stern Drive dealer for a 
1977 catalog, and ask him for more 
information. He knows the 
\ difference, tool 

r I *Glhef cotton* t*4il«blQ 





STEHN DRIVE 
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omc mRKE5 THE DIFIEREnCE! 





The new Four-Wheelin' Fords are so tough they can tackle just 
, ahoul any mountain 

And this year only Ford offers you (hit combination of 
i important features 

* The choice of either part-time or full-time four-wheel 
drive with V-8 automatic. 

* Two new optional high-efheiency V-ff s— a35l and 400 

* A full lineup of engines that all run on any kind of gas. 

And now Ford introduces the new F-250, with loads of features 

I like an all-new frame, integral power steering, new eas&r ^ritrance 
I height and more transfer case clearance than 

Take a look at ail the Ford Four-Wheelers Then go grab 
yourself a mountain, 



New F-Z50, It's been redesigned ro 
rough all over— and under Mcjp its 
wn with owner sddPd roll bar. brush 
guard and ft>g tamps - 




hard ail week, 

it with*#ur choSC;ti qI Fort^c 
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The quality you expect from Starcrait or $1,000 less 

than you’d expect to pay 
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Fully equipped kitchen 

We won't skimp on important 
little things either Because we know 
they can l>c vita! for your comfort. 
Even' Travel Star has a handy 
built-in clothes hamper 

Every kitchen drawer t itles on 
a nylon roller. 



We 

waul v< iur 

line- WckkI paneling U i 
last — so we sfxxily a, thicker 
grade than olher builders use. 

On every Travel Star you'll 
find a bis; gus/elecmc rclngrraior, 
A four-burner stove with oven. 
A heater. Pressure water, A full hath 
with ii tub and shower. 

So how do we save vt m money ? 
For one thing. wt- bnv in volnmr — 



The Travel Star 2 10's sumlv suspension lets you lake it practically anywhere. 



we built 22,000 recreational 
last year. 

we till the cost by simple 
fvhjK- B\ using a less complicated 
body frame. A less complex electrical 
system. Simpler switches and plumb- 
ing fixtures. They’re not tilings you 
will notice — even after years of use 
— but they help us save you money. 



Your choice of thirteen 
different travel trailers 



There are five economical Travel 
Stars for you to choose from. And 
that is only pan of Starcrafl’s travel 
trailer line. You can also take your 
pick of our eight luxurious Wander 
Star Models* 

But whether you buy for econ- 
omy or luxury, there's one thing you 
should remember: At Si a reran. the 
first consideration is always quality. 

’Sijbpfict in full dratff fmrjthi ft hirvU^ rhjrurt 



STARCRAFT 



A IHaiujhih Pu.«l ii Cd'np-any 



Our newest travel trailers are built 
with the quality that you expert 
from Siarciaft — but the price is 
up to st, (Mill less chan Vint might 
expet i in pay. 

Our new 2j-fnn( Travel Star 
sells for under Sj.IWMI * Our ’21 for 
less ihan S4+5Q0 * 
t low do we do itr Not by cutting 
back on the essentials. \\'v refuse 
to cut comers mi the things that 
make our trailers strong— and 
that help to keep you safe, * 

.Strong im die essentials. 

Take our trailer chassis. No 
skimping here. It's a solid grid of 
four-inch steel Imix girders. Most 
other builders make do with less. 
Bui at Slars rail we know a chassis 
has u> stand upto rugged use. 



Ii avrl Siar 2 10 
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Travel Star Dealers 

ALABAMA 

R k 5i Cjinpcr Iik 
2-tUPi Aidirmre Hwy, 
llunliivitl#, At 1837-52-11) 
Rod-N’dun 
no. Uuji 402 
l'heudu-rc, AS (tiBI I l c h7 j 
lloluidv 1'jmper Iik. 

mm Qlimuod Drive 

Oxlnrd, A I- 

Snlilli/Ama-s Kci , V*h., Inc, 

50ti Coinm hn s ?kwv. 

Opelika, AL [H2I 1*1 K) 

FLORIDA 

Dpiv s tLtmiK'r World, Em. 

I^IIT lv. Waters Aw. 

Tjrtipa, FI. 

fk?Jtl (kuil Leisure' Uticeb 
■5-MU) S. Sulf Hoad 7 
no. Bo* &M 
MiraOtar. FI |'M].K!77j 
Vevinatl Mulur Elaines 
UK l North 17 Jt L r2 
Ca.sseltmrv, FI. (* ,: l 1-H2I | j 
The Ouiint; Ccnitc 
L\S l 

liiuiarta. hi, (5412 - -147 1 J 

Wooten loiter Sale* 

I S, Rl,I>7 L- 111 

Fruill aitd E’yrk, VI. |7H7- IfiSfiJ 

KANSAS 

II A K Camper Sales, R R 2 
Columbus, KS (1'i 7 I t-llKS| 
Uehlcrt Mffc.Co 
'HHE.PatiEk.P.U.Bos I l-l 
Satina, KS (* 27 - 2 th I | 

Mt'S Molars, Im . 

I l(l?l E. O ill rat 

Wii-hi(u r Ks (2ti!>-7S07) 

Mittwnt Marine 
727 SEnwriiK Si. 
leavenwnrth, KN |h*2-22 r > r -i |i 
Salley Tire It Camper I. and, Iik 
1 1!> S Kdiruh 
I . i her a L , KS lri.24-^12 '5.1 

N. CAROLINA 

]h| Camper SjIh's t Sprv., Iiu. 

■130” ( rroomciown Rl! 

( .i t'c-nsbort ] , m : \ 292-oo.s-e i 
Etowah Camping Cecil it 
no Box L I.-- 
Eioivah.NC^i 75! 5 ( 

Craig I.avsing Enterprises. Im. 
r A2l BeEhaven UKri. 

Charkme, NC 472 j 
Barm bier Lnterpri^ 

DBA Motor fttsrl. Ilwv.70 
Kasi RO, Bo* W-i 
( .ji nor, S'C (772- 42 ■ 6j 
American Gi mm trip; A 
I ravel liiiilrr Ur., Inc. 

K H. fj. Ihrs W 9 
tLihiumj, NC lH2-l 'An7j 

OKLAHOMA 

Bean's Travel Trailer .Sales 
Ht*wr hast Nth 
Tuls.i.OK M 17 -7-1*1 1 

TEXAS 

Si j Ft r 4i 1 1 E r j \ el ' [ r a 1 1 r rv tit 
J >j 1 las . lOttHI Ham F lines 

Osiids, t\ nmi-2Mi2i 

OihiIhhji J ravel I'nlimiled 
^0:1-7 Cull Freesvat' 

Houston. TX | L MJ— l!K)b) 
VIRGINIA 
BrookviLlc Camper Sales 
921*2 Timber lake Rd, 
Lynchburg, VA [239- JOH*} 

Mt. Ford Sales, Inc. 

PO Boh 160 

ClinlwcNiid. VA (929-4*19) 



CANVAS CRUISERS 
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look to both sail anti powerboats. 

A wi last, but not least, don't be 
surprised, if you spot a big umbrella 
mounted on a boat, A common beach 
umbrella. It may look ridiculous, but 
it is eminently practical: It is cheap, 
bandy, available anywhere, stows 
easily, sets up quickly with the shaft 
slipped through pipe straps mounted 
on u bulkhead, and can offer a pleas- 
ant spot of shade. 

Custom canvas 

If you are buying a new boat, you 
can usually order the factory options 
at the same time. Most people do. 
and these covers are perfectly satis- 
factory if you don’t need individual 
designs to suit your personal needs. 
But if you want to add canvas later 
on, consider having it made to order. 
While you could do the work your- 




Bimini Top over the flying bridge and a 

plastic windshield give sun and spray 
protection; canvas below encloses cabin. 



self, you’d need some skill in pat- 
ter nmaking and a special sewing 
machine that can easily handle heavy- 
duty material Sewing by hand is 
possible with a sail maker's palm and 
needles, but could he very time-con- 
suming. 

You'll pay a little extra for local 
custom-made tops and curtains, but 
not all that much more than factory 
canvas. Your waterfront man doesn't 
have to add on middleman and dealer 
profits. From him you can get cus- 
tom-fitted creations to match any 
far-out fantasy, and the chance to 
have any necessary alterations made 
right on the spot. 



Where do you got Try to find a 
marine covering specialist first. If 
you own a trailer boat, yen may be 
within easy driving distance of an 
expert shop. You may also find good 
workmanship at a local camping- 
gear and tent-repatr shop. Lately, 
even automobile convertible shops 
are getting into the marine covering 
business since the passing of the 
Detroit-made ragtop. Some sailmak- 
ers can handle such choree and, 
filially, mail-order catalogs and 
marine discount houses offer ready- 
to-fit coverings a handyman can in- 
stall himself, 

Strang framing Important 

One word of advice, however: Try 
to find a marine specialist first. 
Many smaller shops do not have 
complex bending equipment to pro- 
duce heavy-duty metal frames. This 
expensive and sophisticated gear 
can cost a shop owner $20,000. The 
smaller shops can't cope with com- 
plicated bending assignments. 

The framing is important and is 
the one point slighted by canvas 
buyers who Want to shave a few dol- 
lars from the costs. A runabout top 
may have been priced $S0 back in 
the H3ol)s, Today it can run $400 
because boat speeds have gone 
higher and it takes a sturdy frame 
to stand up to mile-a-rnimite winds. 
A marine shop is also he tier -equipped 
to install tracks and Similar items 
which allow' you to fold a top down 
and then slide it forward or aft so 
it stows in a boot neatly and out of 
the way. Roltins; fittings to a fiber- 
glass deck requires special care. 

Installation, maintenance 

Modern fiberglass boats require 
little maintenance, but the canvas 
work on them can create problems, 
Even factory installations can be 
faulty. Leakage is a common prob- 
lem where the top of the windshield 
joins with a Navy top. Often there 
are large gaps between the snaps 
that aren’t obvious hut will allow 
a Niagara of water to llnw r up over 
the windshield, through the gaps 
and into your lap. A convertible top 
must have a tightly fitting overlap, 
one reason a custom -made model can 
be worth extra expense; too many 
factory option tops leak like sieves. 

Less often, leaks may occur along 
the side curtains because of inade- 
quate “ under! ap” and too fe\v snaps. 
Look for tops with a deep drop on 
the side to cover the seam. 

Sweating, as mentioned before, is 
especially likely under vinyl covers. 
Cloth-backed vinyl will be damp but 
won't drip. Canvas, as noted, will 
not normally sweat. Ordinary houee- 
tEloase tu rn la mao 33] 
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Bui Ftf Your Own 
Grandfather Clock 
starting under 

*200 

(Including West 
German Movement) 

* Do-tt-Yourself 
Case Kits, parts 
pre-cut 

* Solid V*" Black 
Walnut. Cherry, 
Mahogany, Oak 

* Solid Grass 
Movements. Dials 

* Finished Clocks 
■ Direct Factory 

prices 



a 



wwpte roe t*it cotoe catalog 

EMPEROR 

CLOCK COMPANY 

Dept. 930 Fairhope, Ala 36532 

WORLD'S LARGEST MANUFACTURER 
OF GRANDFATHER CLOCKS 



Visit our Factory 



S-TR-E-T-C-H 
Your Imagination 



Gkint Rubber Bands for BIG 
Household Uses 

* Secure trash can liner bags to 





prevent bag from 
“falling in * 

* Hold down pro- 
tective covers over 
lawn furniture, bar- 
becue grills, 



boats, win 
dow air conditioners. 
* Hold toget her just- 
glued furniture, keep 
camper drawers 
dosed during travel. 






• Tension bands for over- 
loaded trunk lids. 



ORDER NOW! Send only 
$2.00 for £ jumbo rubber bands 
and list of uses. 



j BFCoodrich Co., Engineered Sy$- 
| tnme Division, P.O. Box ISlfl, 1 
I Akron, Ohio ■44318 
I Enclosed is $2.00. Please rush my | 
I six big job rubber hrinds, 

Name 

Ad dress 

I City State Zip 

I ! 
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hold cleaners or soap are usually 
satisfactory for cleaning a top, but 
don't use detergent, especially on 
canvas where it can destroy the 
waterproofing. Household bleaches 
also should not be used to fight the 
common problem of mildew. An old 
standby, instead, is plain lemon juice 
and salt. And every time you think of 
it apply a dab of petroleum jelly 
to the glove snaps. The stud in not 
as important as the cap part with 
its tiny spring that can corrode or 
freeze up. Use zipper lubricant as 
well. 

When unsnapping canvas, try to 
work the snap straight up, rather 
than prying at an angle — that might 
rip the material. But snaps shouldn’t 
stick and freeze if you keep them 
properly lubricated. 

Good marine coverings that pro- 




Pitch a high-topped cover over u fishing 
crafi and il may look ungainly but offers 
a standing* head room small-boat Cabin. 



vide protection from burning sun. 
ivaves. spray and driving rain are 
not just sheltering you. They will 
also protect your boat, and it is con- 
ceivable that the price you pay for 
good canvas is returned to you in a 
higher trade-in or resale value. 

Bug ban 

But protection from the elements 
is not enough, especially in some 
warmer climates. During hot sum- 
mers you may need protection from 
insects when you moor overnight. 

Factory options or even standard 
equipment may include some screen- 
ing over cuddy hatch forward. But 
rarely do you find screening for 
compunionway doors which may be 
louvered for ventilation and there- 
fore open to every Hying creature 
small enough to enter. 

The same specialist who produces 
your canvas tops, however, can make 
up bug screens us well, and you may 
want to replace the factory screen 
over the how hatch while you're at 
it. Standard screening will keep out 




Even sailors like some shelter, and a 

sailboat can add an extra cabin by 
mounting top and curtains over cockpit 



common files and mosquitoes, but 
the mesh is far too large to stop 
that plague of boatmen, the tiny 
biter. It will be the goal, or no-see- 
um. or sandfly, depending on where 
you are, and it can ruin a cruise. 
Some larger craft have a ircond it lon- 
ers installed just to lock cut bugs. 

Fine netting vital 

You need a very tiny mesh, some- 
thing like a Kobbinutte — which 
cam tiers use on tents. If your boat- 
ing region is afflicted with the tiny 
type of bug, make certain you have 
this type of screening. It is the only 
thing that will stop them. 

The best way to screen a boat is 
with Velcro, that fancy tape with 
the multitude of tiny hooks. You 
cut a paper pattern to fit the door 
or hatch, cut the fine-mesh screen- 
ing to match, sew Velcro around the 
edges and then glue down the mating 
Velcro tape around the opening. It 
takes but a few hours to make up 
a screen yourself from a kit or 
the raw mntar inis. It is not especially 
complex; if you lack a sewing ma- 
chine at home that can handle fairly 
heavy work, take your pinned assem- 
bly to a canvas shut* — a tent and top 
repair place can handle it. For a 
dollar or two they’ll sew it together 
on a heavy machine, You'll find 
Velcro screening kits offered in 
marine stores and through mail- 
order outlets. Just make sure the 
mosquito-netting mesh is small 
enough, 

A hull ton small to mount much 
canvas cun still be rolled over ashore 
at night to support a lean-to shelter 
tent, With a pontoon bout* a regular 
tent can lie pitched right on the deck. 
And for fishing skiffs, runabouts and 
anything larger, a top, side curtains 
and screening can turn your boat 
into a season -stretching camping 
cruiser. While other craft stay tied 
up or ashore on u trailer during 
chill weather or blazing sultry days, 
your shaded and sheltered boat can 
he enlarging the definition of good 
boating weather. * * * 
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Build 
a drafting 
table 
that folds 
for easy 
storage 






A unique pyramid design sol idly 
supports the adjustable tabletop. 



by Lane C. Sander 



F aiding tables are inherently un- 
stable — but not this one! Its 
bade incorporates!! a pyramid form, a 
very strong construction as Egypt's 
4600-year-old monuments attest. 
The drafting table won't rock or 
wiggle since it rests on three legs 
and has a lattice framework. And it’s 
strong — the frame alone easily sup- 
ports 1715 3bs. 

The top of the 2x3-ft. table is ad- 
justable in height and angle, making 
it an ideal work surface for hobby- 
ists. Though it's primarily intended 
for drafting and drawing, you'll find 
lots of other uses for the table. 

When not in use it can be neatly 
folded and stored, occupying only 
slightly more space than a collapsible 
card table. Hut. unlike card tables, 
this one has no tendency to collapse 
of its own accord. 

You can build it in a few hours 
using 2x2a and a commercial draw- 
ing board; materials cost about $30. 
In the prototype. 1 laminated two 3 4 - 
in. clear fir boards together instead 
of using 2x2s. This 3s unnecessary 
if you can find good-quality 2x2 3 
i which actually measure 1 VfcxlVa hi. ). 

Hardwood lumber-core plywood 
Can be substituted for an art store's 
drafting board, but avoid fir plywood 
— its wild grain is too bumpy and 
fir plywood can warp very easily. 
But to prevent indentations that 
may occur in the veneer surface, 
cover plywood with Boreo ; available 



Conned the 2*3-11, 
drafting board to 
the front frame with 
a 4ix22-in. piano 
hinge. Position the 
lid supports so that 
the drafting board lies 
flat when the brackets 
are extended. When table 
is folded up, the 
corner of the bottom 
frame should be flush 
with the crosspiece 
of the front frama. 

It it Isn't, remove 
the hinges from the 
bottom frame and trim 
until it is flush. 

Fold and mark frames 
for a friction catch. 



at many of your local art stores. 

Bogin with the front frame by 
cutting two 2x2§ to 44 Vs in. Measure 
off 14 Vs in. and mark the center of 
each board. Drive a brad through 
one board and into the other, being 
sure to keep the marks aligned. Us- 
ing the brad as a pivot, spread the 
2x2s until the bottoms of the long 
ends are 40 in, apart. With the 2x2* 
in this position mark and cut the 
lap joint. 

Next, cut the top cross-piece and 
attach it to the two legs with glue 
and dowels or screws. 

Drill and counterbore holes in the 
legs for a x B-in. stove bolt, 
making sure that it's aljout 3 Via in, 
above the center of the lap joint, 
then attach the bolt. Complete the 
frame by cutting and attaching two 
small block* with glue and Vi x 2-3n, 
hanger bolts. Attach the bottom 

(Please lUtri !o pzge 43) 
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Popular Mechanics plans have 
been helping readers do the "im- 
possible" for over 75 years. Here 
are just a few of the exciting PM 
plan projects, 

SCAMP - A revolutionary all- 
metal VW-powered acrobatic bi- 
plane that puts you in the air lor 
less money than you'd think pos- 
siblel With PM plans, man's dream 
of solo flight is easily allained. 

$ 49.98 

tFearuredUn Df*e., 1973 Issuei 

BOONIE BUG- A dynamic, new 
vehicle concept! Constructed from 
o VW bus chassis, the 'Boanie' 
offers i he gi>anywh ere ruggedness 



of an ATV, the sleeping and camp- 
ing facilities of an enclosed van 
and the smooth-riding quality of a 
conventional station wagon at 
highway speeds-all rolled into the 
slickest looking vehicle ever! Do- 
it-yourself with PM plans. $ 14.95 

(F*a lured Ln March. \^ 7 \ ish'-ic) 

DUTCH MINI-BARN— You can 

creel our most popular backyard 
storage structure lor under 5600. 
The roof design is somewhere ho- 
tween gambrel and mansard but 
it reminds us of Dutch colonial 
architecture, With 8 ft, at head- 
room inside and 10 ft. by 13Y* It. 
(Soor space it's lasrly large although 



it looks small. More than enough 
room lor bicycles, lawn furniture, 
garden tools or use it as an oil ice 
workshop Or pal ting shed. Two sets 
of plans included, one for yourself 
and one for your building depart- 
ment, $S.9S 

STORYBOOK PLAYHOUSE— 

Put up a shed and the neighbors 
may hate you, but build this hand- 
some little house and you'll be the 
hero of the neighborhood — espe- 
cially among the small fry* This 
compact structure looks more like 
a storybook cottage than a lool- 
house- but you can readily use it 
for storage, fn fact, wide barn-type 
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doors in the bock bod Jo a special 
loo] -storage room walled off from 
the playrooms. You can hang a lot 
oE garden tools inside and still pro- 
vide plenty of play apace. An extra 
set oE plans is included (or a build- 
ing permit, $5,49 

(Ftfacuitti irt July , L$?3 isiut) 



LAUD AND WATER AIR 
CUSHION VEHICLE A go 

anywhere air-prop craft, the excit- 
ing Cobra ACV skims land or sea 
at speeds up to 60MPH. 14 ft. long, 
with room for two passengers this 
innovative vehicle will cos I you 
less than $000 (o build. A unique 
project for ihe serious do-ihyour- 



seller (caution must be paid in foh 
lowing all operating instructions). 
The joys of owning and operating 
this futuristic hover vehicle are 
tru 1 y inea If m able, $ 1 2 . 9 S 

tenured in Sepl., issue) 



SCUBA-TOW -Tl jo electric-pow- 
ered sea scooter that performs like 
costly commercial models! Motor- 
ized Scuba. Tow will pull you on or 
under the water for hours of effort- 
less snorkelling or scuba diving. 
Rugged, Eight weight and depend- 
able- you can build Scuba-Tow in 
a weekend or two from PM plans. 

57,95 

{Faalumd lel July, i-siuef 



Popular .Mechanics has hundreds 
of other exciting projects and step- 
by-step plans for you !■ 
choose from. Send today 
for the complete cata- 
logue. just 500. 

Popular Moobanict, 

Pd pi. B-5 

Box 1(114, N.Y., N,¥. 1D0I3 

PSffd R i> rush m* PM plana 

and/pr ealqlogufs 

Scamp Dutch Mtnt-bam 

□ 549.98; □ $5.95 

Boonio Bug Storybook Playhouse 

□ 514.95 QIS.4& 

Land St Water Air Cushion Vehicle 

□ sia.es 

Scuba-Tow PK Plans Catalog 

□ S7.95 □ Me 

Mam* _ 

Aaar*<> 

Caly Siqcg Zip 

F]ea*j clip and mas! wllh chock of rnonay older 
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DREMEL 
Moto-Shop 
gives the 
handyman 
a hand. 



BFVfl 



GRIND 



DRILL 



m&T&S no end to what you Can 
create with our Scroll saw/sandsr. 

It cuts through |iust about ony ma- 
terial you'l I ever work with - wood , 
Hghl mehqf, styrofoam. Nile, plastics, 
teltood teolher in oddllton, Molo- 
Shap has o power take oft men en- 
ables you to convert ft to a flexible 
sha ft tool, disc sandor or dozens oil 
other uselUl power too Is. The basic 
571 saw/sonder costs $H.?5 . De- 
luxe Model 572 Moto-Shop with flex 
shaft and a selection Ot accessories. 
|87„?5 . See your hobby or hard- 
wore dealer. Dremel Mlg.. DJv. of 
Emerson Electric Co, Racine, Wls. 
Dept MS2C-7E. 

DREMEL 

Helping families to 

create- together. 



DRAFTING TABLE 

(C&nttnued tfpm pagt? Jp 

frame to the front frame with two 
x P/k-in, hinges. 

The drafting board should he 
about 24 x 36 in. Connect it to the 
front frame with a -\i x 22- in, piano 
hinge. Two Stanley 10-in, lid sup- 
ports tyotir hardware store can or- 
der them if they are not available 
in stock) and wfngnuta hold the 
tabletop in position, 

Now, attach the legs — small blocks 
of wood tapped with nonskid furni- 
ture glides. You can finish the base 
with polyurethane varnish, but don't 
varnish the drafting board itself nr 
you may pebble the surface. + * * 




Notch Vi -In deop and just wide enough 
so sieve bolt slips easily. 
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take this 434-p. $22.85 
working library for only 



with a Trial 
Membership in 
the Book Club 
that saves you 
25% to 75% on 
a wide selection 
of how-to books 



The Complete library of Metal Working, Blacksmithing, & Spidering 



Heit is a massive cj-t page ■ 3-corn p * t<=- i t onp- 
bnaioa step- In Alep uuift! tfur leather you fio* lo *crk 
wilh piulal m a Ihous-srui diUrren! *sv:s- i torti |j J jr>.ilwg 
JJWi ntel* I ' Id Oil'S hCfSHhpes to kfrrenng p.iinnr=Ll 
CHEWS* . I yc*j ve ever wdneed to work with melai i io ca;i it iy 
vw;fl i! cv sol-rte r it sir ihipr I or -ncto I or lun'siur ;! H 
anyttiifiB else w In il . M>r (hal master i , 1*115 n£ volinf is , jst 
w?iat you ve brito ^juKirui tor' It's a unique J-HVl tolGual !F»t 
tells (1 a 'i — all aooul metalworking, all abuu! sm.iterHig and 
all about the Almost It-, I aft ol blacken ihmg anr? rorseshut- 
imj It is doubtful iKii any vuflltf vOfwne hdsr conlwntd so 
mucb flywer sjirt: fl ar-fl valuable in-lbrntaWm .tocol urafkiitg wth 
metal, There are eaDfifl i-islmc lions on ho* la harden sleel, 
huw lb wor* w II sh«l rrtMal, fM:w to turn rriitifi. hOw Ki uSif 
soldEiir^ t teal 5 iww to mates tools. io* !c repav Euhlers, 

ho* to use Huies bo* to large I' wiesaoes, ho* 10 an a 
ihousji'd difierent kids wiln e*', aoss h? tend 01 womaole- 
irelal 'A'hftMiei you re 1 habbyisl v*'iu wan's to tackte sane 
PiSCinabng proierls. or a ■uo-il-ywirselter wib*i seme meW re- 
pairs remake. you r gon tj 10 uppiec^r? e^'v page os Mis 
fasy-readinp arJ rhoioup'i volume The ihre< -ldividual 
hooks corner tir-g ihis all- inclusive gL Rebec- are 

Md<»l Work! ng— This WfnpfOhfltiAi* work ■ ainifu 
L'spcrralry al llw r 0 tie crbUaroan and was wirien to assure 
Quick and easy yndersiarwlins * oivoduces you to me basics 
*1 n-*1a‘ *orkN^. unO leaches y 3u dil Chf prachCai stellit u 1 
me (ubfesStonal meiaiwOr *rr Vou ram ahool metals aid al- 
loys— ho* lley ik Icrmulaled and Df educed . wral propels 

they nave . eic T*ier* v com a-J* le a "d itiiaite tfeta on now 10 

rast, wu b, TiuasLie and rnuk out. grind, nwl [Ml'Sh frill 
lefl. neat treal and tempos man fit, mam pin lulir .Tib- 
bs aM', *■: pi. mold case hlr«n and Cut an KuMli -j* -T-filas 
(Or afl kinds -at ; abs Each C ha trier contone a gle^sary Ihar 
ibliy explains the spe<iai.jed terms- Itee sWJfl'ng. snuil -ir;. 
toner nfl, planishing, -rid — ot lie- m rial wc-ikEr s art And. it 
^Jlcws. herw to use lh* tMit Ihat gel the qb aaoe — punches, 
saws, SCfibers, rralftpevs plie't- hi- c -lamps sweats tokfriic 
bars moKfer b tools, jnijjf pialcL- ' lc Voi *1 Irani aboul 
•Oi'kinn with aluminum ire-*' bronze 1m : tc capper , eao 
gCUd. siIve 1 nickel and a tois-l of .-ar>nu5 i/tays inef. >-<ju: «i 
WMn : f pfd-iicienl inskiSS. like dei'ch *erU, si i-Ht mecai Y*ii r h . 
d*a*Tg wire, elc Ypg P 3mo nut h-nw ■: make -Strolls rk- 
CC^Ir-e ironwor. pots ai;<| pins md rc-jls and ftuvtori- 
p*i virtually anylhing ma,gc pi rneiii There s e^n a Chapter 
un sihrt-rsmilhing. and d-Hotht* cm UEfaradvc pucesses. 208 
l>l» 35? 1 hus . Irat $? ■SS 

orile'i Wiide rn Stacks Itn-ftsrta t Hurtuhoalng — 4 

Ir'je Claditf. Iresh 1 1 pm Hie anvil — the aulhtir ii a m aster 
tiacfG Tulh . Me- one nluresterj in R icksmithmg shouto te 
vnlhcul Dirt 00C" Welhei you war'll 10 forge y.%: '-wn tools 
or creile meial cmamenrs c* ri'ern .1 busleir UqilEi- tens 
inguing handhec-k bhrjws you how il s Ckiuc Paste all* page 
and iHlfilratmfl iller ilftistration ItaCh yeti how lo ibe a forge, 
how to I r-F lh sIee-. ho* m hammer out shapes, how 10 uSr 
llto Sledge J-hd tongs, how tc wtkl iron and sitiH. ho* to 
mend broken saws hew M «rpair wheels ir.l ulcs how lo 
indue phiwsharfs. how lo jcsIchf pm. heated Steel. Ho* |p 
make hammers haw to do the hundreds of dillletenl thuiQi. 
Idas master QlathsmiChs ^n *1 And. of coarse, time s 
plfiity Of reliable, clear- language nfa on the blachsmilh s 
kurtp- — horseshseu-g SIbc-Bj - step you team mi llw utoHs ol 
the an. forging shoes. seteCimg shoe Uesijn preparing 
hoows tor Shoe*, etc 1 2fl pps . 75 «l Usl S6 95 

Sutdir iin c and Welding- — Sol wring 11 ineapeflSiW. 



uersiiite. aad reliable ape it something can passtoiy be 
sedaere-d. yuu 11 l» able to do it because ulf the over -the - 
shaulbej mshu: I uns yuu II ever net-rf air: ugh I hsre. All th-: 
tw&, a if toft mfihods. and an I Ik materials art nvertd. 
I'icfOijrJ'ily and Clearly Tuo team haw lo tenth solder, low to 
make |Q ms. ho* to dip scute r hi» to confix lemperjiure:. 
whine shirteni'u. how ta solder with in iron, ever ho* to 
solder pr nted circu-ls And, Sel’i'r sliH, y ou learn whal every 
Ufblessicnal his to now when to solder and when no; to, 
when a KWH will hold and When II *cn t There'S solid into or 
tcidtr charac lerislict and solder impur-les Nmoes. tarnitsh 
r-enicval racune sotoering, platings, 'Cuter alkjys-, and 
much nsstfi, td6 pps. 15? dius (.isl 17 95. 

I rt us sonrt >(jl th,iM pr:iet limI new tlrre-arwl- 
I mrurw-i - ^avin^ tmuk as fart n[ an tuiusunl bf- 
Jt L r qf iaTrinl MembtTshipim Hnw-Tn Fkjok Club. 

Whatever >imr interest anrt needs be- if 
home huildinp retrndelini;, rurniturv huildinji/ 
repair, curs, electrooics, appliance servicinij, 
energy -savina . Jitum.- wiring, bnals, lawnmouer 
anal engine repair, hi-h. nitilnrcyfles, narden- 
ing. lechnnloRv, uphnlsterinji, cmfcr^lt/ 
masnnry, aviatnm. ptiimhine, phofngraphy. 
hfitjhifs, IfM'hnnJlthing. wood w 1 irjc i , etc — 
ycjil'll luld Elcm-Tu Itrwjlt Cluh ctFfCfs pr Helical, 



Facts About Club Membersbip 



* The intooductury h»juk csrrats .1 our -hei ■ retilcv^r 

e! $22 85. S is veurs tor pniy 2?c ipUi-i pjv »()► androhtk 
11'iji will- you hiiil Membe^nip * v vu wU rtcsiw ihe 
CIlR Mr wv drsrnb "m to? cl- •t^i ■ alternates and 
■illtef r:'ter I'vt-y -1 i 13 i yfift. * il you 

w.ini Inp upveiiBui ibi i ilhing it *■ ■ fc.' SftOl fi yPu 

auton-vaiually m yu dc ntl * -ft "n I hi- w^cnim 

■ i k yivu w:nt to i ni-r jne .v tii "a'ly .. ternaiES c^erpo 
yuu simply u'vr u riru' Sni - i -i ir-M *- niv torni . i ui m ihr 
cnwldpel pouldr-d *n( rptum '■ to t:-u hy Hv itsfe 
soft; ilicu Ihft. (tato alluws you .-! text! ID lUv- n which lo 
rtlu o Ihi iD-rrn II, Bkjuse i I late t,i dt very ol ChrCtot* 
h|-w-. yi -, ik- is- I 'mvi- 10 ilays 1i! ■ ,1k- i flfti- Si( n iM Sii 
receive an LViwarted --. ecliuo yc-u nuy nlwfi -I j-l Club 
|‘l:uclls^ , . • PetspujI sft vife s -r voi aCMuflV no cum 
pUtfN uvrif 1 * ’il riiiftplete pu? Tr-.il MembefShip pu 
rm buy uniy lou idcit nc-a ■nonlh-F selectQns or 
aklH nates Ourvig Hie ne-i 12 mofiltis ¥ uu ifftyuntetl yubf 
M£rnbcr‘ih-ii grry linn aftei yeq psir; (?.! ■■« tlltji tourBopAS 

* All Klotel — Il'clilijirtj Ihf liHrodudory pKf r— ite hilly 
r-rturnable after if) days I yuu re nol cWhplelel^-SidiSlietr 

* All bovh ■ at cite mi j- law Mv^htr nncts plus a smjlt 
pcotept and nai-diirg cteigt * Conlinumg Bonus U yuu 
ocidtinue aher to ■ Tnal Membe ^hip. >-du » earn a 
rhvnkT 1 1 Cenifk.ilft toi every Poe- y-iu pgreluae Tteie 

CrrtilH .Mi's . p uc ppyirwil :i< Pin np-’ftvnal su:i fiF $1 30 
Win rnMlf yuu :n p Mluatl-e Pisik flLvi*nd ul .nvi flm 
wtncrh you ir if c li&,isr Ikons * hal Fciviffcd Mnr itrrs 






t|Lui]iL.y lirwjks Ihat youcEinpul 1« immediate use 
arid bi L ru’fit ..books l. hat will help ymi irwrease 
yqi.tr know’hflw, save you rmme>\ ;md itiake 
your !eisu«> hours more E'njmahie. 

This extrafindirtary offer is it il. ended in 
pi'esve to you, through, ynur ow n experience, that 
these very real advantages van bt- yours., that 
il ts possible lo ket'p up with Ihe literal ure 
fkuhiiiiJveri in your areas of pittoresf, nnd to savo 
jiuhstarttj&lly while so doing As part id your 
Trial MemtM'rship. you iH'td jiuri'liase ns few as 
four hihbks during ihe enrniiig 12 months. You 
would probably buy ul least this many 
any way... without the substantial savings of- 
fered liimugh Club Membership 

To start yop Membership up these 
attractive terms, simply Tilt out and mail the 
coupon below loday, You will receive The 
Complete Cibrary ef Meloi iWtanji, 
BiaelttFm.thtFtrj, £ Golden riy for IG-daV 
inspection. ^ F OLf NEED SEND NO MONEY! 
If you are not delighled. return if wifhin ]0 
days and your Trial Membership will be 
earn'd led without rosl Ur obhgatbn- 

JNM'Td BOOK cum. f 0 Bai 1. Il jt hi ip gWrirmt P» ITIU 



HOW-TO HOOK CMm 

PD&giI 

Blue nidiQe Sum mi I, Pa., 17214 

PleasE open my Trial Membership In HOW-TO 
BOOK CLUB and send my 434-page Metal Work- 
ing library, invoicing mu ior only 29c plus ship- 
ping. U nol delighted, i may return Ihe book 
within 19 days and own nothing, and have my 
Trial Membership cancelled. I agree lo pur- 
chase at leasl four additional books during Ihe 
next 12 rnonlhs, after which l may cancel my 
Membership at anytime. 



flHnu rue*! 

M*iu 

__ 

Hart Ii| 

I'Tti. ?<h>' ■•lilV UimC!-! nn' r f *4i«n 4 CjUtVl Iff 1 |ft -I PM 51 
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Diplomat and LeBaron both come 
in two bod/ styles: 4-door sedan 
{Diplomat above) and 2-door coups. 



FIRSTHAND REPORT 



by Michael Lamm 

WEST COAST EDITOR 







Driving the 
Dodge Diplomat and 
Chrysler LeBaron 




bsatron Medallion sedan is 206 1 inches overell. on a wheel base of T 1 2,7 inches. 
Standard engine for both LoBaron and Diplomat is Chfysler's 31 B cu.-in V-fl 



Going one step further, 
Chrysler adds two 
luxury compacts in 
its already successful 
Volare-Aspen size class. 

C hr, vs ter b^s taken their Aspen 
Volare F body and turned it 
into what they rail their M body. 
The new M -bud, led, ears— the Chrys- 
ler Leila ron ami Dodge Diplomat — 
become luxury extensions of the F- 
bodied sedan, with a new coupe 
at hied that borrows the F sedan's 
rhussts platform. 

The sedans 

All Leliarona and Diplomats use 
the F sedan's* wheelbase: 112.7 

j riches. Stampings brought over 
from F to M sedans include roof*, 
doors, front fender* and rear quar- 
ter panel* > On M sedans* the rear 
quarters are cut olT. then a longer 



end cap is added, with different tail- 
lights. The longer end cap gives 4»ti 
inches more overall length. Rear 
bumpers arc the same for F and M 
cars ''except for backup lumps i. 

L’p front, of course, new grilles and 
facial expressions distinguish the 
new Leila runs and Diplomat s. Hoods, 
deck! ids and lower deck panel* arc 



also entirely different from one an- 
other. and further distinguish the 
two cars which should please dealers. 

The M coupes are almost totally 
unique. The only items they share 
with the F body aside from the 
baste unit^ed sedan platform- are 
their doors, front fender* and rear 

(P }> v e _fr tiri lo page 4ti[ 



LeBaron Medallion coupe at right is r 
fit! ad with options I Landau rout. 
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HlLjl O a-' Sifc' 
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H^gm; p 

m caulk 'SJf *££ 

>f W*k ^ .Ctear 

- - AJ - _ 
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Use them once and for all. 



Silicone will caulk and seal whatever needs caulking or seating and do it better. So you caulk it and 
forget it. What's more, GE Silicone Caulk won't crack, peel, fade, dry-out or discolor. To top it all 
off, now there’s a special Buck-Back offer. The details are on the new plastic long-life cartridge. 




GE Silk one l aulk withstands 

vihrifmns an J shock. And is si 

easy ro apply. All this 

and a dollar s.iwd S 

,iii dii 1 1 r i . r . SM. 

Super stuff, our 

silicones. JB-M _ .1 J 



GE Silicone Caulk withstands 

U 4.ij'i r.ilun- i\iiw n h> - 6S g E 
And still remains flexible. 

And walcrpri.uk. 



trl; Silicone Caulk 
w ilhstands temperatures 
up to + SOl^T. 

And won't crack 
or pick Or drv out. 






GE Silicone Sealants work. Better. Longer. 

GENERAL ^ ELECTRIC 



Sill. ..hr Un I'lpi Ekvfrw LVimpata . Wifcolwd. Nr* Vnrl I ^ I (4^4 
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DRIVING DIPLOMAT 
AND LeBARON 

{G,0nUr\\te<} pa-j L' 44) 

bumpers, The M coupe, by the way, 
actually him more Heating apace in* 
wide than the M and K sedans Hind 
the F coupe, on a 108, E-inch wheel- 
base, has much less rear legroom 
than any other M or F car)* 

In many ways, Ihe LeBaron and 
Diplomat Medallion coupes qualify as 
slightly shorter editions of the 
Chrysler Cordoba and Dodge Chart- 
er, 

The engines 

Engines arid running gear are 
again shared in all LeFarons, Diplo- 
mats, Aspens and Volares. The newer 
cars come with Chry flier's time- 
tested., two-barrel* 31S-c.i,iL VS and 
three-speed Torqueflite automatic. 
Whether the LeBaron and Diplomat 
will get the Aspen Vulare four-speed 
manual overdrive gearbox and 360* 
c.Ld. optional VS remains to be seen, 
but the 318 does have Chrysler T a 
Lean Burn emissions system. 

The suspension 

The new M bodies' suspensions arc 
the same as the F body's, namely 
transverse torsion bars up front and 
leaf springs in the rear. All bodies 
are unitized, with isolated front-sus- 
pension subassemblies. 

If you're wondering exactly why 
Chrysler decided to create the.se new 
M -bodied cars, the answer is simple. 
They want a more luxurious con- 
tender in the broad price range that 
spans such rivals as the Cutlaas S, 
Granada Ghia, Thunderhird, top-line 
Skylarks, C bevel les and so forth. 
Even buyers eyeing Seville* and Ver- 
sailles can comfortably settle for the 
Chrysler LeKiirnn Medallion at many 
thousands of dollars leas and yet 




Trunk Apace with space-saver lira is 
16.3 cu. It. lor the coupes and 16.6 
CU. ft. for the (cur-door sedans. 



drive away happy. It's that sort of 
car. 

Driving them 

We drove the Diplomat and De- 
Baron and found both very quiet, 
smooth, comfortable automobiles. 
They show considerably greater body 
insulation and suspension isolation 
than the Aspen and Volare* although 
basically they’re all the same. 

On paved surfaces, you feel almost 
no road irregularities at all. You’d 
swear you’re in a full-sized car, and 
in the Medallion series the added in- 
sulation gives the feeling of a full- 
sized luxury car. I took the Diplomat 
over some un paved stretches, too, 
and found that while the ride be- 
came fairly jiggly. the suspension 
doesn't allow wheel hop, so the car 
stayed under easy control. I'd ra- 
ther have that slight harshness than 
tires that float up in the air more 
than they're on the ground. 

In hard cornering, the M body rolls 
very little, aiul even that comes on 
gradually instead of in sudden snaps 
as in some larger Chrysler cars. 

Straight-line performance is ade- 




Interiora are available wilh a wide 
rang a of seals and coverings; 60/40 split 
bench (above) is standard on Medallions. 



q irate, but the Lelhinm and Diplomat 
aren't meant to he rocket sleds, Fuel 
economy with the 2,?ti axle ought to 
be good. 

Creature comforts 

Pow T er steering, power disc brakes 
and automatic came as standard 
equipment, as do a dozen unexpected 
bon uses like electric rear* window 
defroster, residing lamp* in the wind- 
shield header of coupes, carpeted 
trunk, semi -padded coupe roof, and 
rear-scat center armrest. The top- 
line Medallion series in both the Le- 
Baron and Diplomat include about 
110 pounds of additional insulation* 
60 40 rediner front seats, more lux- 
urious upholstery and trim, plus dis- 
tinctive exterior touches. And the 
Diplomat LeBaron option list in- 
cludes nearly every accessory known 
to Detroit, 

The 1976 Aspen and Votare came 
as replacements for Chrysler^ cotint- 
on-me compacts, the Dart and Val- 
iant. And the Diplomat and LeBaron 
become the corporation's luxury 
compacts for owners who want marc 
style and prestige. * * * 



Specifications — 1977 ’A Chrysler LeBaron and Dodge Diplomat 



Dimension! and caps elite*; 





SEDANS 


COUPES 


Wheelbase 


112,7 in. 


112 7 ln f 


Overall length 


209.1 in. 


204.0 in. 


Overall width 


72,8 in, 


73,5 in. 


Overall height 


55.3 in, 


53.3 in. 


Track, Iron 1 


60.0 In, 


60.0 in 


Track, rear 


68.5 in, 


SB. 5 in. 


Trunk capacity 


1B.fi cu. It. 


16.3 CU. 1 


Gas-tanK capacity 


19.5 gal 


19.5 gal. 


Weight, approx. 


3G00 lbs. 


3575 lbs. 



Engine: 

Type 



Bore and stroko 
Displacement 



Ohv V8. cast-iron block 
and heeds, water-cool- 
ed, 5 mains. 

3.91 x 3.31 in. 

31 0 cu. In. 



Bhp @ rpm 
Tcrq.ua @rpm 
Compression' ratio 
Ei miss ion controls 



Type ol luel 
required,, 



145 @ 4000 
245 (® 1 5M 
6.5:1 

Air injection, exhaust 
gas recirculation, elec- 
tronic l&fflnbuin, cata- 
lytic converter, 

Unloaded regular. 



Drive train; 



Transmission Automatic (tuque CC-ri- 

verter with planesary 
gears (Torquctlile 3- 
speed). 

Transmission ratios 2.45:1. 1 45:1, 1,09:1, 

2.22:1 . 

Standard axle ratio 2-76:1. 

Tire size FR7B-15, Load flange B 



Suspension, altering, brake*; 



Freni suspension 



Hear Euspenstan 



Steering 



Brakes 



Independent, unequal A- 
srms with transverse 
torsion bars, tubular 
shocks, link stabilizer 
Hotchkiss drive, longi- 
tudinal semlelliplic leaf 
springs, tubular shocks, 
link stabilizer. 

In5cgr.il power steering, 
recirculating baft lype. 
10.7:1 overall ralid turn 
circle 40 7 U 
4 -wheel hydraulic, pow- 
er assist, iron) discs, 
rear drums, 355.24 sq 
in, tola I swept area. 






POPULAR MECHANICS 






HINTS 

FROM REMDERS 



Mini wrench holder 



Prevent erosion by extending 
downspouts with an old motor- 
cycle innertube. Put the tube to 
slip it on spout.—//. C. ITard 



The insert from an old key case 
makes a good holder for several 
small automotive wrenches. For 
convenience, keep it stored in the 
glove compartment. 

— Ken Patterson 



Acrylic storm windows 



Make your own storm window by 
cutting n Vi -in, sheet of clear 
acrylic plastic to fit the window. 
Drill three holes in each side and 
fasten the panel to the rabbets in 
the window frame with brass 
sc re w s. — ilf a t hi e u A1 un n ing 



Rain gutter extender 







The Turtle brings 
your vinyl back 
to tip-top shape 
... in a snap! 

For culling the enid — 

Vinyl Top Cleaner, 

For putting the black back 
Black Top Wax, 

Fot brightening while and colored top — 

Neutral Vinyl Top Wax or Self- Polishing Liquid, 
Watch it snap back pretty as a picture. 



Vinyl Top Products by Turtle Wax 




At 
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Thunderbird for 1977. 

At $5,434: 
it's hard to believe. 



Thunderbird, Leaner, cleaner and 10 inches 



trimmer in size. Its refined suspension system 
and wide stance mean you can expect 
ability and sureness to complement 




Thunderbird's legendary quality and comfort 
So it's almost unbelievable that the 
Thunderbird shown below, equipped 
just as you see it, is just $5,434 , 

Skeptical? Visit your Ford Dealer— 
test drive a 77 Thunderbird. 

Whan America needs 
I— \JI— {I I a better idea, 

I 1 l L/ Ford puts it on wheels. 



Base sticker price: $5,063 



Powar Front Disc Brakfti: 

Po^er Sleer ing 
Automatic Transmission 
SO? Cti&iC met* V-B 
Fun Wheel Coveis 
AM Rarho 
Eissttf*: Clock 
Sltt-Gl litriri >3 RaOiai-i 
White S*tJ trails 
Vinyt RoqI 
ColOf-keyed bud/sidt; moldmgs 51 

Dual Accent Pa ml Stripe* 39 

Oeluiie Bumper Group /2 

Remote Gonlfof Mirror 14 

CoSCw-koyed Befts IB 

TOTAL J5.434 

t 

■ fe^ImJtny nthi |«ja» and OrtHiuipr-iri r. hjjrrjF-a 



No charge 
No charge 
No charge 
No charge 
no charge 
No charge 
No cha rge 
NO r. h :i rqt-. 

45 
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CAR CLINIC 

SOLUT ONS 
FOR MECHANICAL 
HEADACHES 
BY 

MORT SCHULTZ 



Synthetic ait symposium 

Car Clinic has received many let- 
ters recently about synthetic motor 
oil and whether claims about ex- 
tended oil-change intervals can be 
taken literally. A recent advisory 
from Chrysler Corp. sums up quite 
nicely, I believe, the present posi- 
tion of all U.S. carmakers: 

"The term 'synthetic' has not 
been well defined at this time, and 
is being used to encompass a wide 
variety of lubricants with greatly 
differing characteristics. We are 
aware of the advertising claims re- 
garding extended oil drain inter- 
vals, and in some instances implied 
elimination of oil drains through 
use of these products. Chrysler is 
currently conducting laboratory 
anti vehicle tests making use of syn- 
thetic oil. There is insufficient In- 
formation developed at this time 
to provide you with a policy reEa- 
tive to the oil manufacturers' and 
marketers' claims, 

"Our present position regarding 
the use of synthetic engine oils, 
therefore, is the same as for pe- 
troleum oil products. Only oils 
which meet the API requirements 
'For Service SE' quality are recom- 
mended * , , Engine oil and filter 
should be changed at the recom- 
mended mileage nr time intervals 
outlined in the Required Mainte- 
nance and Emission Control booklet 
furnished with the Operators Man- 
ual in each vehicle," 

Oversize and overactive 

What effect an a ear's speedometer 
would, the installing of oversize 
tires have t— Ethel Murray, Hor- 
r ester, Mass. 

If tires having outside diameters 
in excess of standard tires are in- 
stalled, the speedometer variance 
la equally relative in percentages. 
For example, if a tire's outside di- 
ameter is 10 percent greater than a 
standard-size tire, the speedometer 
will read 10 percent less than the 
correct, or actual, speed, A car 
with 10 percent oversize tires whose 



speedometer reads 40 mph will ac- 
tually be going 44 mph* 

Take a specific example. A Fire- 
stone ateeb belted radial GOO GK 
78-15 tire has an outside diameter 
of 27.32 inches. If a car's four GR 
78-1 & tires are changed for over- 
size tires measuring 32,50 inches 
outside diameter, the increase in 
the outside diameter is 5-18 inches, 
which is 13 percent greater. The 
speedometer will therefore be off 
19 percent. When it reads 55 mph t 
say, the car will actually be trav- 
eling at a speed of G5.6 mph. 

Pinging Pinto 

My I9?B Ford Pinto with a 2.3- 
liter, four-cylinder engine has had 
a had ping almost from day one, 
Pve had it hack to the dealer on 
several occasions* bat no one has 
been able to correct the problem . The 
dealer has adjusted and readjusted 
the timing and replaced the thermo- 
static control in the air cleaner ns 
the company recommended in ser- 
vice bulletin 119. Any suggestions 
would be appreciated. — Jay A. Lwfl- 
dell, Staten Island* N*Y. 

Your engine probably has a back- 
pressure transducer connected to 
an adapter between the EGR valve 
and intake manifold. The trans- 
ducer modulates EGR Row by vary- 
ing the EGR valve vacuum signal 
according to exhaust back pressure. 
When a bad pinging problem doesn’t 
respond to "normal' 1 ' solutions, the 
back-pressure transducer should he 
considered. It may be leaking or 
not working. The probe (tube) at- 
tached to the exhaust manifold and 
the transducer housing assembly 
should be inspected for a broken 
connection and a vacuum leak. If 
there is a broken connection or a 
leak, replace the transducer and 
adapter assembly, 

notary re place mom 

After 93,000 miles , my 1 9 72 Mazda 
RX2 rotary engine has given up the 
ghost. The engine overheated and 
ruptured a. side seal, allowing wa- 



ter to enter the front rotor , A 
Mazda dealer tells me that a com- 
plete overhaul is required to the 
tune of $1200. / hesitate to spend 
this much money on a car having 
limited resale value , so I'm con- 
sidering picking vp a piston engine 
with manual transmission from a 
wrecking outfit. Will my idea work? 
— . Don Seaton, Ookala, Hawaii 
You can make anything work, 
Don, but you are asking for more 
headaches than you now have. Axle 
ratios are going to be a problem as 
will linkages and motor-mount 
adaptation. In other words, you will 
be able to find an engine and trans- 
mission that will adapt to the Man- 
ila, However, once you have made 
the modification a satisfactory per- 
formance will he questionable, 

I think a better bet is to contact 
the Mazda distributor in Honolulu. 
He may agree to make an adjust- 
(Pfease tom to page 50) 



Am baits 
adjusted 



Every car ow 
that's worth h 
(mechanically 
that Is], knows 
drive-belt tension Is Important 
Accurate drive-bell tension helps 
assure lhat vlial components {water 
pump, alternator end others) ere 
operating efficiently; it also lessens 
drive-belt noise end maximizes drive- 
belt life. But how can you determine if 
belts are adjusted accurately if you 
don't have a belt-tension gauge, 
which is a professional mechanic's 
tool? Some people press down on the 
bell and guess al its deflection. 

This "Kentucky windage " approach is 
about as accurate as a "Wrong Way" 
Corrigan flight. The accurate way to 
chock belt tension without a belt- 
tension gauge is by (1) placing a 
straightedge along the belt from 
pulley to pulley; {2} depressing the 
belt al the midpoint between Ihe 
pulleys; {33 measuring the distance 
of bell deflection. Bell deflection 
of between V* and Vi Inch Is 



accurately? 




aIa 

speaking. 
an accurate 



considered acceptable. 
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CAR CLINIC 

(Contimjsa Horn on g e ipj 

ment thut will allow you to either 
overhaul or replace your rotary 
ermine at more reasonable cost. The 
cost of overhauling a rotary engine 
in such cities us New York, St. 
Louis and Los Angeles is $700 to 
¥800, which is a far cry from $1200, 
The man to see in Honolulu is 
Anthony She Ely of Shelly Motors, 
Inc., 744 Ala Moan# Klvd.. Honolulu 
1)681 & (Tel. 521-3853 or 521-61121). 

Leaning to 

Ever Hina 4 we purchased attr 1976 
Bnick Estate writ tun, the body ha# 
leaned to the right Hide. At first, 

the j(4n lean approximately 1 
inches. The deafer replaced front 
and rear springs, installed a sparer 
on the front spring and replaced a 
damaged right rear shock absorber* 
The body of the ear still leans 
inch. 1 Imre requested that all four 
springs be replaced, but this sug- 
gest ion hasn't received muck at- 
tention. I hare note been told that 
the area service representative for 
Batch has no sola firm to the prob- 
lem. Can you http? — H.G. Grattan, 
Wa a sau. Win. 

I will assume that exact measure- 



ments of body-U>“g round clearance 
were made by the dealer according 
to shop manual instructions to es- 
tablish that the body of your wagon 
is truly tilting. Measurements 
should l>q made from the frame and 
axles only as specified in the shop 
manual when the ear is on levd 
ground. This will eliminate the pos- 
sibility of a misalignment condi- 
tion giving you a false reading 
which could have happened if mea- 
surements were taken at the bump- 
ers, say, Uumpcrs aren’t always 
straight. 

Now' if the car is truly tilting, 
you should shim the rear spring. 
This is the only thing left that 
hasn't been done. Of course, a body 
muunt could have been left off dur- 
ing manufacture, but I dnubt it. If 
such were the case, you would be 
getting quite a racket. 

What a memory! 

My ear is a 1976 Pinto with auto- 
matic transmission, bought new. 
From the first, there has been a 
severe scraping hind of noise from 
beneath the car, but only when 1 
accelerate rapidly. Investigations 
hare lead nowhere . Awy ideas ? — 
Larry Stalker , Syracuse, i V.Y. 

Noise problems are difficult to 



diagnose by mail, Larry, but yours 
struck a responsive note because of 
an advisory I remembered that was 
issued by Ford about a year ago, It 
is likely that the right-hand through 
licit on the Ncj, 3 crows member is 
too long and is contacting the flange 
on the transmission oil pan. The 
condition also may affect acme 1975 
Pintos and 11)75-76 Mercury bob- 
cats. 

The solution is to remove and 
reverse the bolt that attaches the 
No. 3 cross member to the front 
side rails so the bolt head Is facing 
the front of the car. Instate a new 
locknut and torque to 20-80 ft, -lb, 
The advisory is labeled 27,116-40,- 
574 Ntn, 

Keeping things In perspective 

Pm been a front-end man for years, 
and Imre been able to correct va- 
rious ailments on many cars, but 
this one really has me stumped, it 
concerns my 1968 Ply mouth Fury 
III with :I18-c u. -iu. engine and Mid- 
land Boss power brake. The only 
problem with this car is that it has 70 
percent brakes up front and 80 per- 
cent in the rear, which produces a 
far from gentle stop if <me is not 
careful how he hits the brake pedal. 
I hare installed a new dual master 
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Bolens Mulching Mower. 

Cuts the time 
it takes to cut the grass. 



Ail fawn mowers cut grass. And 
leave you with the work of (raking) 
bagging and hauling clippings. 
They start the job. You finish it. 
Bolens Mulching Mower is 
different. When it cuts your 
grass. It also cuts and re-cuts 
the clippings into tiny parti- 
cles that ere blown down in- 
to your lawn. Out Of sight. 
There’s nothing to 
bag or rake. Or haul 
lo the curb. The 
whole job is done 
quicklyJnone 
pass. And 



here's another bonus: Those tiny 
mulched particles go to work tor 
you. They decompose, returning 
precious nitrogen to the soil. So 
every time you cut your lawn, you 
leed it. And save a little more 
work. 

The Bolens Mulching Mower 
comes in 18 and 22 inch cutting 
widths. Self-propelled or hand- 
propelled, Manual or electric 
start. All time and work savers. 
See them at your Bolens dealer, 
For his name, check the Yellow 
Pages or write FMC Corporation, 
Port Washington, Wl 53074 

Consumer 

IV Products 



I 
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POPULAR MECHANICS 






Give It life — 
give ft breath 



CARfJUHEt'Ofl 
AIR CLEANER 

/ 




Seldom given thought 
and therefore seldom 
serviced, the oil-filter 
breather cap in millions of 
cars — maybe yours — can start 
giving owners a really tough- te- 
ll nd rough-idling and /dr stalling 
problem, When the cap's filter gets 
clogged, as It likely will tallowing 
some 12,000 mlfes of use. the efficient 
circulation flow through the PCV system is curtailed. The cap should be washed 
thoroughly In mineral spirits periodically to avert the trouble. In some cases — 
Chrysler Corp. Cars in pari I col a r- — the filler has la be lubricated. Generally, 

A M C , Chrysler and Ford cars do require service of the oil-filler breather Cap, 

GM does nol, To Ifed oul whether the cap in your car requires this service, 
simply examine It If If has a hose attached to It. It needs cere. 



OIL FILLER 
BfteATHE Ft CAP 



ry tinder and rear hoses, All ryl- 
inderx hare been JitW Oil and re- 
built, drum a turned, and new Un- 
infix installed, Frtmi shoes were 
reverted and that helped name* 
Everything seems in order* Should 
/ convert fa ti manual Imiking sys- 
tem by doinff away with the power 
boaster? — Lawrence J, Penney, 
An barn, At toot, 

I can't advise that. You're head- 
ing for a difficult modification! 
which is unnecessary, For example, 
you will Stave to increase roar- 



cylinder bore size to prevent 
brake-ay stem lockup. There's im 
easier way to pet more subtle stops, 
Actual]y r a 70:30 front-to-rcar 
brake distribution isn't bad, but if 
you can’t live with it a Chrysler 
dealer can provide improved Mu- 
par brake linings (the only ones 
you should use) and tt Midland Ross 
modification kit that reduces pres- 
sure tu the brakes, This kit was 
originally meant for 11171-72 Val- 
iants and Darts, but will work ef- 
fectively in your case. 



SERVICE TIPS 

■ Those who service a 1975-77 Honda 
Civic or Civic CVCC after working on 
other makes should remember that one 
step In the ignition timing procedure is 
much different. When checking Ihe 
timing ot other cars, the vacuum hose 
is disconnected from the vacuum ad- 
vance and plugged. When checking 
Honda, the vacuum hoses slay in place, 

* A new riveted brake-lining assembly 
(part No, 4094101} has been issued by 
ChrysFor Corp, to relieve severe disc- 
brake squealing In 1976-1977 Volars and 
Aspen, Also 1973-76 Dart and Valiant. 
Installation procedure in service bulle- 
tin 05-02-77 must be followed. 

■ Ford tells us that spark knock (ping- 

ing} in its lino of 1977 Cflr and light 
truck engines is usually corrected or 
minimized by retarding the initial engine 
liming up to G 1 ' 1 from specification in 2 r ' 
increments. If the vehicle is still under 
warranty, the Ford deafer will do it tar 
you free ol charge as spellod out in 
service bu I lei in 120, * * + 



GOT A PROBLEM WITH YOUR CAR? 

lVu 'll fisfr Mo ft abam /! Sooa your quesrion 
lo me Cir Cfi'nic. Poplar Mechanic*. 2L'4 
West 57tfl Si., We w York, NY lOQJS White 
tot lot $ canneu be answered Wdividueify, 
problems first arc o) general iniemsi wtil 
tie pud), Shed in the column 





'New Elmers 
Cabinetmakers Contact 
Cement has the permanence 
and strength of acrylics and 
it works great." 



Dick Carey Professional Cabinetmaker 



"When I heard about the accelerated aging test 
Elmer's" developed for their new Contact Cement, 
I was convinced Cabinetmaker’s would be as 
tough and durable and permanent as anything 1 

had ever used. 

They put 
two laminates 
in a 220 17 F test oven for four days. The laminate 
they’d glued down with Cabinetmakers stayed 
down. It’s a real acrylic. 

Of course, since new Cabinetmaker's goes on 
with a brush or a roller, and dries crystal dear to 



let me know 
easier to use. 

And it cleans up with plain warm water, which is 
pretty easy, 

Oh. Another thing, New Cabinetmaker's goes up 
to twice as far as conventional solvent- 
based contact cement and has no 
harmful fumes so you don t have to 
worry about fires. 

It's no wonder things 
are so much easier for 
me now." 

Elmers.When results count. 
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that moves you. Fast 






i 



Meet the new Chrysler 65! 
Engineered \q 5© high-perfor- 
mance all the way with the 
new Chrysler high-speed 
" Power-Flow 1 ' under* ^ 

water drive unit. ■ \ 

Simply stated, 

"Power-Flow" design 1 
gives you mpre speed 
Significantly more 
speed without having to 
increase engine horsepower - 
on some hulls, the equivalent 
of up to 10 extra horsepower, 
at speeds over 40 mph. 

"Power* Flow" design was 
developed and perfected in the 




Y~ 



unique computer-controlled 
water tunnel at Berlin 
University in Germany. It's 
now incorporated into every 
65, 105. 120 and 135-hp. 
engine Chrysler 
builds. 

The Chrysler 65 has 
the some displacement 
i as competitive 

3-cylinder models with 
the simplicity, economy and 
light weigh! of 2-cylinder 
design. Making the Chrysler 
65 the mast powerful 
2-cyllnder on water! Plus, 
the 65 features the new 



1 7 



Chrysler corrosion protection 
process. 

Check the Yellow Pages 
today tor your nearest 
Chrysler outboard dealer. 

Chrysler manufactures an 
entire family of pacesetting 
marine power: inboard, 
outboard, let and stern drive; 
plus, □ complete fleet of 
powerboats, 
sailboats 
and 

accessories, 



tiSf 



CHRmER 



Marine 






A lifetime of engineering. 
R>r the time of your life. 



-fU 
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Fire-safe safe 




Mnfit families Accumulate pa^iers 
that they can't Alford to lo&e. The 
Sentry Survivor is built to protect 
your important papers from theft 
and fire. It's about $50 from John 
D. Brush & Co., Rochester, N.Y, 
14625, 

The 35-pound unit measure* 
about 8x13x17 in., has a key lock 
and will keep paper* intact inside 
during a one-hour lire at 1700' F. 
Although the .safe is portable, you 
can build it into a closet wall and 
even add a fake front panel. 

Fyronox concrete insulation fids 
the 2-in. -thick walls that are coated 
inside and ouL with layers of plas- 
tic, Even n direct flame from a 
torch won't causa significant dam- 
age, Fire resistance is claimed to 
l>e equal to that of a 2-ft.-thiek 
concrete Wall 

Pipe problem-solver 

We get a lot of letters about prob- 
lem pipes. That means dripping: 
from condensation in the summer 
and leaks from freeze-ups in win- 
ter, Pipe* that are exposed to 
severely low temperatures have to 
be protected with a heat cable. 



For most in -the -ho use location*, an 
insulated pipe wrap will do, Mo r tell 
Co., Kankakee, 111. titiflOl* makes 
wraps in different sizes to lit most 
jobs, Material is a closed-cell vinyl 
foam covered with foil that cuts 
easily and molds to irregular 
shape*. It's > j-in.-thiefc. (I in, wide 
and comes In a 30-ft. roll for $3.59. 




Thef (proof bolt 

This ingenious item is going to 
frustrate u lot of burglar*. Super- 
winch, Inc,, Putnam, Conn, 06260, 
makes the case-hardened bolt with 
a smooth, circular, conical nut. 
How do you tighten it? A nut 
■'key' 1 with a standard surface fits 
into the locknut Turn it with any 
wrench to tighten, (hen remove it. 
No matter what tool we used, we 
couldn't get a grip on the locknut 
to loosen it ho don’t lose the key 
nut, A :i s -in,-dia. bolt is $5.ft!» r 




Plexiglas edger 

When you work with plastics and 
shed acrylics, glued Se:ima have 
to be flat, square and scraped in 
order to create tight, durable 
joints. Rohm & Haas, Independence 
Mall West, Philadelphia, Pa 19105, 




now offers an L-shaped edging 
tool ($5,491 that's easy to hold 
M x l :i 4 x 4 L /g*toJ and glides along 
without scratching. Cutters can be 
adjusted at each end. 



Epoxy dispenser 




A neat dispenser that eliminates 
measuring with epoxy glue — a* well 
as the possibility of misplacing one 
of the tube* — has been developed 
by the D eve on Carp., Danvers, 
Mass. 01923. Resin and hardener 
are both included in the dispenser. 

Just press down on the plunger 
and they emerge in exactly the 
right proportions to mix and apply 
to the job. Roth De Venn's Clear 2- 
Ton and 5-Minute epoxies are avail- 
able in the dispensers. 

For first-time umi you have to 
snip the ends of (he tubes; when 
you're done, a small two-pronged 
plug is Inserted and the unit is 
stored upside down. The epoxies 
provide high-strength bonds for 
wood, aluminum, ceramics, glass 
and metals. The Dev -Tube sella 
with your choice of either type of 
epoxy for about $2, — M.M. 
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• FURNITURE 

• WROUGtFMflON, MASONRY 

• AUTOS AND BOATS 
■ HUNDREDS of bi-Q 

& little jobs 



MIRACLE FINGERS 
■I an tract apt 

Cirfcon Util bFI uy 



So now its been aware . fed 
U S. Fefenf Wo, 



Faster , 
Cleaner 
Easier 
than 
other 



Never buy expensive, paint removers again. 
Caustic chemical removers are dangerous 
to skin and eyes and highly flammable. 

Works on a patented new principle to do 
the job cheaper, safer end last a lifetime. 
Made of solid steel, not cheap piastre! High- 
speed "whipping action" makes paint, rust, 
scale vanish as if by magic! 




BOATS, HOUSE 5I0IMG does ah Dig 
jobs in a Fraction of the limn 

STOPS RUST DEAD. Strips ru&letf 
spots down to bare metal last* Cleans 
masonry and swimming pool} el- 
lortlessly. 

SAFE T& FINE FURNITURE when 
used as directed. Leaves a satin smooth finish, 
ready for paint or slam No sanding needed 
(won ' t raise wood gra in as II quid s do) . 
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High rise blooms on a stem 

Faced with a subsurface network of 
utility lubes rind subway tunnels, an 
enterprising Boston contractor erected 
a 1 6-story office building by cant I lever- 
ing it out over a slim central pedestal 
ol steel framing {below). The new 
Fiduciary Trust tower sits on eight 
caissons from which the steel extends 
about 20 feet above street. Trusses up ro 
1 SB test long reach out to support six 
exterior walls 39 to 124 fool long. Finished 
structure will have 225,000 square foot ot 
Poor space. Cost, about $16 million. 



Luxury front-engine rider 

Soft, padded contour seat, car-type con- 
trols, wide footrests and synchro- bal- 
anced engine for smooth ride appear on 
Toro's new 8 and 10-hp riders. Estate- 
size rear bag optional. At Toro outlets. 



Tamperproof door lock 

Easily installed ''flip" lock lor use on 
exterior or interior doors (bain, base- 
ment. closets, cupboards and the like) 
Elte in the door jamb at any desired 
height. A brad is nailed lluah in the 
fastener plate, which then is secured 
by a screw that's included in Ihe in- 
stallation kit. The Payne Safe-T-Lock 
Co„ Box 7074, Phoenix, Aril, 85011, 
makes the unusual lock. 



Junior Formula Six 

Scaled-down Formula Six (or 8 -year-old 
dees 40 mph, can be upped to 100. The 
British boy was driving at 4, His dad, 
a Birmingham mechanic, bull! It. 
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Air Force Announces 
The Golden Opportunity Program 









« MU 



Now You Can Earn 
A Good Salary and a College Degree 



Today, marc than ever, look to the Air 
Force ft tv the wide range t ^educational i jppor- 
t unities you need to succeed. 

The Community' College of the 
Air Force now has the authority to 
gront 2-year Associate Degrees. 

I t 1 's a golden < Ht>p* >rtuni ty . 

It means you can enroll in over 80 study 
areas ranging from accounting to computers, 
weather fi > recasting to pi >1 ice science, restau- 
rant management to photography, mechanics 
to medical technology. 

It's an opportunity to work toward an 
associate degree. 

You can be proud of it. And you can use 
it. It could be a stepping stone to further 
education. St impresses prospective 
empli >ytTS. 



There are many golden opportu- 
nities in the Air Force. 

If you Ye already headed for college. Air 
Force ROTC scholarships can help you 
through. The Air Force Academy offers one 
lit the finest educations in the country. And if 
you Ye looking for a part-time job, don’t over- 
look the Air Force Reserve. 

Consider the Air Force. 

Consider the Golden Opportunity Pro- 
gram Learning and earning is a sure way to 
success find, if you’re interested in serving 
your country and yourself, you should take 
advantage of it. 

See your Air Force Recruiter for more 
tnlormntion, mail in the attached card, or call 
toll free 800-447-4700 {Illinois: 800-322- 
4400). 



AIR FORCE-A GREAT WAY OF LIFE 
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Dodge Power Wagon... 
lowest priced four-wheeiin 9 
pickup built in America . 





The Dodge Power Wagon 
a lower base sticker 

(‘(hail Liny other four-wheel- 
drive pickup built in America* Lower 
than Ford, lower than Chevy, and even 
tower than Jeep And it's (he only 
four-wheel -drive pickup available with 

- // i o . Stfc’. ■* . -w 

V i® 



a Club Cab, The Dodge WlGO base 
price is the lowest of all four-wheel- 
drive pickups built in America. 

Backed by 40 years of 
four-wM-dHve experience, 
today's Power Wagon gives you 
four- by Tour performance full time. 

It's the latest full-time four-wheel 
drive* Designed for deep biting 
traction to pull you through mud, 
snow, or up a lowering hillside. And 
you never have to get out of your 
truck to lock or unlock wheel hubs 
when going on or off the highway. 

When you want four* 
wheel drive, you want it tough. 

You warn a truck you can count on to 
carrv the load over country (hat would 



whip an ordinary pickup. You want 
a truck (hat can take a beating and 
come out of it looking good, You want 
a Dodge Power Wagon, 

Dodge builds a fuR fine 
of Power Wagons for 1977, 

including Club Cab and si s -passenger 
Crew Cab models. Whether you’re 
buying or leasmg, whether it's 
one truck or a fleet, you can count 
Lin Dodge four-wheel-drive 
Power Wagons. Special tires 
shown not available as factory 
equipment. 



Pnce comparisons based 
on manufacturers ' 
suggested retail prices, 
not including 
destination charge, 
nixes and upturn:. 
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Carbide blades - 
performance 
ata price 



Tungsten-carbide-tipped 
saw blades offer versatility 
and long-lasting sharpnessthat 
can justify their extra cost* 
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Anatomy of a lypical 
carbide-tipped blade. 
Rota | ion Is clockwise 
for blade in position 
shown. Expansion slois 
on many-loothed blades 
allow dm to expend 
without warping body 
ol saw blade. 



Y ou may not need tungsten-car bide- tipped tdades for 
your circular saw. If yours Lh a I ig hi- product ion 
workshops if you rarely work with tough or exotic materials 
or if you sharpen your own blades regularly, the premium 
prices nf carbide blades probably aren't j u stifle b’e* 

But if your shop really bums with activity , if you want 
exceptionally smooth cuts in materials like expensive 
veneer plywood, or if you've figured the coat of having 
steel blades sharpened as often as they should be H carbide 
blades can start to look like a bargain. 

They can hustle through mate rials that mean instant 
dullness for ordinary steel blades — h&rdboards, high- 
pressure laminates and laminated panels, asbestos and soft 
i non ferrous i metals such as brass and aluminum. A 
carbide-tipped blade will stand up to high-volume hard- 
wood cutting better than steel, create less edge splintering 
than a combination blade and make smoothest-possible 
cuts in plywood. 

Some can take in stride the occasional nails encountered 
in major bn me re nova Lie ns or in cutting recycled wood, 
Best of all, they’ll stay sharp 10 times lunger, on the 
average, than steel blades will in the same applications, 
The reason in that tungsten carbide, a man made substance, 
is extremely hard — three times harder than the 
hardened steel used for files. 

Not every carbide- tipped b'ade is right for every use, 
of course, and they do suffer from two major disadvantages. 
The first is high initial cost: Carbide blades commonly 
coat four or more times as much as the nearest steel 
equivalents. You can pay more than |40 apiece for some 
carbide blades — and never get your money's worth 
if you use them only rarely. 

The second disadvantage is sharpening — it's costly, 
too; usually several times as much as commercial 
sharpening of a comparable steel blade. Don't think you 
can do it yourself, either — it requires a diamond wheel. 

If you take a green silicon-carbide wheel to a carbide 

(PtBfise turn Jo map 
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Eighl-lip blade for portable saws does 
rough carpentry, handles lough materials. 



Nail-cutlEng blade sold by BrookstOfie has 
a negative face-rake angle. 



Combination blade having 20 alternately 
beveled tips both rips and crosscuts. 








Square-grind blade made by Foley is lor 
ripping end rough crosscutting. 



Undte blade is designed for radial arm 
saws; 12-Jn., 30-tlp model is shown. 



For advanced woodworking, 10-In, -dia,, 
60-tip blade cuts silky smooth. 




Comparison cut* In S/4-in. soft pine were made with 10-In. steel (2): 1Q-tn. ( 12-tlp (3): 10-in., 24-lip (4), and 10-in., 60-tip (5). 

combination blade (1) and Tour carbide blades: 7-in., EH Ip Only the last iwo out smoother ihan steel blade. 



CA R BIDE BLADES 

fCa/i firm ed from page 5$) 

blade, you're almost certain to wreck 
the geometry of the tips. Some 
small, independent sharpeners are 
properly equipped for the job — but 
check before you hand over your 
blades 

You'll have to work out the coat 
equation for your own situation. 

fFfease rum lo page 272} 



LIFETIME COST— STEEL BLADE VS. CARBIDE-TIPPED BLADE 


10- in. -dia, sled combination blade 
(64 teeth in IE sections) 


IQ-in.-dia. carbide com biration blade 
{24 tips) 


Initial cost $ 7.00 

Ten sharpenings ($2 each) 20-00 

Total 27.00 

Ten sharpenings 2Q.0Q 

Total 47,00 

40 more sharpenings 80.00 

Total SI 27. OO 


Initial cosl $25. 00 

One sharpening 0.50 

Total 33.50 

One sharpening 8,50 

Total 42.00 

Four more sharpenings 34,00 

Total $76.00 
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GM 

Last year 
Chevy Nova 





the Los Angeles 
Sheriff’s Dept. 



This 

year 

we’re after 
you. 



Introducing the *77 Nova, Last year the Los Angeles Sheriff's Department tested a 
specially equipped 76 Chevy Nova against five cars submitted by other car makers. 
They put the Nova through 24 different tests of durability and performance. When all 
the tests were over the L A.S D. decided to order 222 Novas (the largest single order 
for compact police cars in U.S, history). 

The same people who built these Novas for the poHce build three Nova models for you. 
And when you get right down to it, a tot of the things the police look for in a car are the 
same things you look for in the car you drive. This year, we d like you to test a new 
Chevy Nova, Once you've experienced it. you'll know why Nova won its star. 




You never needed Nova more. 









FROM PM’S SPECIAL PUBLICATIONS 



ORDER NOW! 

1976 

INDEX & SHELF 
WRAPPER 



Here’s a great idea that will multiply 
the value of your back issues of PM. 
Find any article you want in seconds. 




Want to find an article on a rolltop desk you can 
build yourself? How to pick and install the best CB 
car antennas? How to repair electric coffee percola- 
tors, overhaul drum brake systems, patch cracks and 
potholes in your asphalt driveway? 




Your copies of Popular Mechanics are crammed 
with this type of information. Sometimes, though, it 
can be frustrating to find an exact article that you 
recall appeared several months ago. 

The Popular Mechanics 1976 Index and Shelf 
Wrapper solves that problem. Each of those thou- 
sands of items that appears in PM throughout the 
year is not only referenced, but thoroughly cross-ref- 
erenced as well. You can find any article you want in 
seconds! Or you can find all the articles on broad 
categories such as auto repairs, boats, drills, photog- 
raphy, woodworking and other subjects at a glance! 

Best of all, the Index is bound into a handsome 
wrapper made of heavy board, The wrapper precisely 
encloses the 12 issues which are cross-referenced in 
the Index, and makes a beautiful and useful addition 
to your bookshelf. 

The entire package — Index and Shelf Wrapper 
— is yours for only $2.69 postpaid. 

Send far your copy today ( You'll be happy you did, 




SerKt Check or Money Order Jo 



POPULAR MECHANICS INDEX, Box 1014, Radio City, NY. 10019 ™ 575 

VESli Please send me ihe 1976 Index & Shell Wrapper wh!f.h is now available fo* immediale delivery Also send me immudiel&ly the 
□ 1975 □ 1974 □ 1973 Q I97Z B 1971 indo^Wrg peers ns Cheeked I enclose $2 69 poaipRid lor each irdex ordered 



Name 



Address 



Cfly 



L 
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QUESTIONS ANSWERED 



APPLIANCE CLINIC 



BY PAUL MANN /.I 




III 



Various variables 

Oar sevethifettr-oid Sears Kenm ore 
washing machine. intermittently 
(about 20 percent of the timet Jen ecu 
two tti three inches of water in the 
tub. What could be the reason ? — 
A, 7\ IHrkemeier, Delphos, 0ft Jo 

There ix re three posaibl^ Reasons 
why this machine retains water : ( 3 ) 
weak Bide-cheek valve; (2 ) loose 
drive bell; (3) weak pump. One of 
these, coupled with an occasional 
overloading of the machine with 
heavy clothes, may account for the 
intermittent retention of water. 

The side-check valve opens to al- 
low water to be pumped from the 
machine. You can inspect it by o pen- 
in pr the lid as water is being pumped 
out Look into the machine at about 
the 10 or 11 o'clock position, which 
is where the valve is located. If you 
see water falling back into the tub, 
the side-cheek valve is sticking and 
should be replaced. 

The belt should then be inspected 
for damage and correct tension. If 
neither the aide-check valve nor belt 
proves to be damaged, and care has 
been taken not to overload the unit, 
hut the trouble is still occurring, dls^ 
assemble the pump for inspection. It 
is probably the culprit. 

Good timing 

My undcrcounter dishwasher fail# 
to fill, 1 overhauled it, and stilt no 
mu he goes in, I ft nee a hunch the 
timer in bad. Ant / right? — Ed 
Nora van. Winch enter, I ,T ri. 

You could be, but unless you have 
checked these id her [h edibilities, ynu 
may replace the tinier unnecessarily: 

1. Defective water inlet valve 
adenoid. Locate the solenoid. Turn 
the timer tn fill and check voltage 
at the solenoid terminals with a 115- 
volt test light or voltmeter. No volt- 
age indicates a problem in the wir- 
ing. Presence of voltage with the 
water valve remaining dosed points 
to a defective solenoid or valve. In 
some units, solenoid and valve are 
integral and have to he replaced to- 
gether, Jn others, replace the sole- 
noid first, If this fails to correct the 
problem, replace the valve. 

2, Dirty water valve. Valves gen- 
erally am fitted with inlet filter 
screens. If this screen becomes badly 



clogged, water intake will be im- 
peded, The valve should l>e disas- 
sembled and cleaned. Refer to the 
drawing of a typical valve for 
guidance. 

$, Defective flout switch-. Some 
machines have this part, Check for 
a loose wire to the switch. Lift up 




the float arm and let it drop. You 
should hear a '"click." If not, replace 
the float assembly. 

Now, if nothing has helped, tackle 
the timer. Your hunch may prove 
correct. The timer might, as you sus- 
pect, need replacing or adjusting, 

Frost-free not free 

We are going to buy a new refritjev- 
ator-fveezer. My wife prefers a frrmt- 
free model, but Lw been told it 
would be more expensive to operate. 
My question; how much more ex- 
pensive? — P, Zimmerman, Denver, 
Coh, 

The figures quoted here have been 
provided by the Florida Power and 
Light Co, of Fort Lauderdale. Tak- 
ing 1 4 cubic- foot frost- free and con- 
ventional model* as examples, FPL 
estimates that the former would use 



1 50-180 kwh per month while the 
nonfrost- free model would use about 
100 kwh. At current prices charged 
by FPL, it would cost about £2 a 
month more to operate the frost- free 
model 

Foreign exchange 

While living r ire purchased 

several expensive appliances, incltttl- 
mi « sowing machine and mixer. 
They operate on MO/ 240 vtdts as 
compared to 110/120 volt a in the 
United States, / know converters are 
so Id that permit those traveling 
over seas from the U,S. to use their 
appliances, but where ran / yet a 
converter which allows me to use 
appliances here that were pur chatted 
overseas ? — 3farp Lee Rnhrccht, Loco, 
Okfa, 

Radio Shack sell* 220 210- 1 1 0/120 
step-down converters. Two kinds are 
made. One is a converter for small 
no n-muto r h tud hea ling app t i a nees ■ 
the other is a converter for small 
motorized heating appliances con- 
suming a maximum of SO watts, 

The latter converter could prob- 
ably be used with the mixer and 
small appliances such as electric 
shavers,, toothbrushes and radios. 
However, your sewing machine is a 
borderline case, Most consume fin to 
85 watts. If l were you, I would 
write directly to the company and 
ask specifically if the converter can 
be used with your particular ma- 
chine, Include technical data con- 
tained on the machine's specification 
plate. The address you want is Radio 
Shack Merchandising Dept,, Tandy 
Corp,, 2bi7 West ?th St„ Fort 
Worth, Tex. 7G107. 

If a converter for your sewing 
machine is not available, your only 
other course of action is to have 
the motor replaced, if the machine's 
manufacturer has an American, affili- 
ate. take the unit there. Maybe they 
cun helps or suggest another alterna- 
tive so you can use the machine, 

A * it 



ft you haw a question atom any appliance, 
send it ip Appliance Clinic, Popt/inr Meehan, 
ics, 224 Wt&t 57th St, New York , N. Y, rfl£>19. 
Sorry, tut levers fi-prmof be answered tndivhf* 
ually, Problems oi wipe interest wifi fie d/ 4 - 
eyssed la this caiman 
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DETROIT 
LISTENING POST 



Update on Chrysler mini 

If you hapjiened to be snowmobillng 
in Ontario, Canada, a couple months 
ago, around Wawa, Thunder Bay 
and Kenora, you might have seen 
a VW Rabbit and a Rabbit look- 
alike oar, The look-alike was Chrys- 
ler^ new sub-compact, A Chrysler 
crew took the cars to Canada for a 
winter shakedown and to compare 
the Chrysler mini versus VW. Beats 
me why they had to go to Canada 
to do the cold test* unless it was for 
security reasons, Michigan had its 
coldest winter in a hundred years 
and there were days when the tem- 
perature at Chrysler 's Chelsea, 
Mich., proving ground a was below 
the temperature in Anchorage, 
Alaska, 

Some ear detail* from, the report 
compiled after the Canadian run: 

Chrysler 'a small car will have the 
best brakes and suspension system 
of any lightweight automobile sold 
in the U,S. Better than Rabbit, 
Chevette, Fiesta, Fiat, better than 
Sinica, the ‘ 'mother” car from 
which the new car was derived. The 
Car runs quietly— qualifier : for a 
small car— with little wind noise or 
chassis noise entering the passen- 
ger compartment. 

Chrysler has done a neat job of 
designing and packaging under-the- 
hood stuff to make the car easy to 
service* Accessory lines have been 
positioned so a mechanic can work 
on the car from the top. It does not 
have to be put on a hoist and no 
special tools are required. 

The car will debut as a four-door 
sedan this fall. Not a five-door* .as 
some reports have it. A two-door is 
planned for 1975. 

New engines for GM Xs 

Basic engine for the amaller-yet 
X-body compacts (Nova, Ventura, 
Omega and Skylark) coining from 
GM in 1979 — calendar year, not the 
model year — will be a reworked 
version of Pontiac’s four-cylinder 
job. There will also be an optional 
VG, a new engine, not a rework of 
the Buick Six. The X cars will not 
offer an eight-cylinder engine. 

Outwitting the car crocks 

The guys who think up way* of pro- 
tecting car* from thieves predict 
moat if not all automobiles will 



eventually have an inside hood re- 
lease. They see the engine compart- 
ment becoming a bigger target for 
ripper-offers. If a thief breaks in 
your car today, he will go for the 
tape player, CR radio, spare tire or 
the whole car. But he isn't likely to 
a teal anything out of the engine 
compartment. Too much trouble and 
not enough of a market for gear he 
can get his hands on in a hurry. 

But there are expensive elec* 
tronlca coming in the next few years 
that will make prime pickings for 
rip-and-grabbers. These will be pta.lt- 

and-replace units. That means if 
something goes wrong with the de- 
vice, the mechanic is supposed to 
pull the unit, replace it with a new 
control and return the pulled part 
to the factory to be remanufactured. 
Thia equipment has to be mounted 
so it's easy to get at, easy to remove; 
Thus you'll see more hood releases 
inside cars. 

GM promises better service 

Nearly everybody who owns a car 
can tell you about a bad experience 
they've had trying to get it fixed. 
Detroit puts out a great line of pa- 
laver about its devotion to improv- 
ing service, but that’s all it amounts 
to — rhetorical razzle-dazzle, The 
auto companies are primarily con- 
cerned with selling cars and they 
look on service as a pain in the neck. 
GM says it is going to change that* 

The company has named a v.p. in 
charge of customer relations and 
service. That's a bigger deal than it 
Hounds like on the surface. GM has 
never had a corporate v.p. for ser- 
vice before this* GM v.p , 'a have a 
lot of clout and assuming the new 
guy k given the authority that 
usually goes with the title, buyers 
of GM cars should get a better 
break when they have a problem. 

Cougar to get sun top 

Lincoln -Mercury dealers complained 
of being left out when rival Ford 
Division got to offer a sliding panel 
sun roof as an option on Mustang 
this year while Cougar was passed 
up. So Cougar will get a hatch roof 
for '73. 

Parts buying made easier 

If you’re undecided between brands 
X* Y and Z next time you buy a tire, 
battery, shocks — anything over §15 



— there's a new law that makes the 
sorting out a lot easier. The law 
says you are entitled to see the war- 
ranty on an item before you pay 
your money, That's assuming the 
item carries a warranty. If it 
doesn't, beware. 

It used to be that you didn't get 
to see the warranty until after you 
bought a part and had it installed 
on the car. Most places that sell 
parts and accessories carry a mini- 
mum of three or four lines, differ- 
ent grades or brands. In the case 
of tires, the list can run to 20 nr BO 
choices. Thia makes for confusion 
if you try to base a decision on what 
the salesman tells you, 

I checked around the Detroit area 
to see how dealers and replacement 
shops are handling this. The places 
I contacted have put together war- 
ranty books. These are three-ring 
binders with the warranty irtfcrina- 
tion sandwiched between plastic 
sheets. The customer is welcome to 
sit down and take as much time as 
he wants to read the info. A word 
uf advice if you do this; Take notes 
on what the procedure is to get a 
refund or adjustment if the product 
doesn't live up to the guarantee. 

Automatic headlight dimmer 

Lucas Industries, a big manufac- 
turer of automobile parts in Eng- 
land and also a supplier to United 
States car factories and the re- 
placement market, is working on a 
sensing device for headlights that 
automatically dims the Intensity of 
the lights depending on ambient 
lighting— street lights or other 
lights that illuminate the road, 

Interesting angle on the sensing 
device Is that it is able to distin- 
guish between the headlight* of 
other vehicles and lights from sta- 
tionary sources as it responds only 
to lights deriving power from al- 
(Pteasv turn to page fjGJ 
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TASTE THE GOOD TIMES. 




You'll remember Raleigh. The genuine tobacco flavor. The valuable gift coupons. 



Warning: The Surgeon General Has GBiermined 
Thai Cigarette Smoking Is Dangerous to Your Health. 




Raleigh * good time gift*. Get (his 
Dolphin Lmivtii with R.iEoIgh coupons, 
I he valuable extra on every pack. I- nr Irec 
catalog showing over L.lXMP Raleigh gifts, 
call now. toll free: U-800} 626-5510. IKY 
residents call collect: 1502) 774-7563.) 



Fillet Kings, 16 mg. "tar.' 1 1 .1 mg, nicoiinfl; Langs, IS mg, "tar," 1 .3 mg, nicotine, at, per cigarette, FTC Report Dec, '76 



t itwrc*. 





Ve.. tp 
Taurus 



ADDRESS 
C<T¥ 



fit ATE 



ZtP 



Besides enjoying a great 
vacation in the low-priced, fully 
self-contained 1977 Taurus, it's 
■also an extra bedroom, an extra 
kitchen and an extra place just 
to get away Irom it all. There's 
plenty o I storage room for 
outdoor equipment and 
vacation supplies. Plus. Taurus 
has a bigger fresh water supply 
and additional optional 
sleeping capabilities, too. 
Choice of 8 models, each with 
full, one- year Ownercare 
warranty Taurus. It's more than 
a trailer. In tact, it's probably the 
most trailer you can get tor 
the money 



P Q BOX 7$3$ RIVERSIDE, CA 92500 



end me details about me 1977 
jtspE. PM -5 



BemzOmatic torches do it all. 
And then some. 



Take the SernzQmalie propane torch, for instance. It can solder and 
seal, loosen any bolt, heat tile, Use it for metalworking, woodburning 
and other hobby and craft applications. Or even to singe meringue and 
take the hairs off a chicken. 




Or the BemzOmatic Super Torch 11 does everything the propane torch 
can, plus it will also braze metal. So it can be used for home repairs 
where stronger metal joining is required. 

Or our newest addition, the 0X5000 Oxygen Cutting /Welding torch. It 
not only looks like a professional rig,, it 
operates like one, with oxygen and 
propane or Mapp gas 
contained in separate cyl- 
inders. It can cut, weld, 
braze and solder. It can 
do the work of a profes- 
sional repairman. 

Don't wait till you 
have a special use for a 
BemzOmatic torch 
to buy one. Buy one, 
and then discover 
the dozens of time and 
money-saving uses you can 
find for it. 



bernzQmatic 



"Rsijf nadera-a** AiRCQ, Inc, 



DETROIT LISTENING POST 

iCoptinuoii from pftga EJ) 

ter hating current. So if you're driv- 
ing in the boondocks your headlights 
won't dim when the lights from an 
oncoming car hit your ear. 

Three freebies 

If you're trying to squeeze the most 
mi lea out of a gallon of go a, there 
are several booklets on the subject 
that are worth cheeking out. No 
charge for any of them. 

Chrysler has published a new edi- 
tion of its Guide to Fuel Economy* 
Send your request to Chrysler Corp., 
Box 7719, Detroit, Mich. -18207. 

The Environmental Protection 
Agency has a pamphlet on Factor* 
Affecting Fuel kamumjf. Write Pub- 
lic Information Center (PM-215), 
EPA t Washington* D,C. 204 60, 

The government also has two ver- 
sions of its Cus Mileage Guide for 
1977 cars. There's a 49-atate version 
and a California-only edition. You 
can pick these up from car dealer* or 
by writing Fuel Economy, Pueblo t 
Colo, 81 009. 

How to find a good mechanic 

Four years ago when it looked like 
Congress might pass a law requiring 
mechanics tq be licensed, various 
group* in the auto industry got to- 
gether and formed an outfit called 
the National Institute for Automo- 
tive Service Excellence (NIASE), 
The idea behind this was that the 
Institute would sot up standards and 
tests to determine the competency of 
mechanics, If a guy know* his stuff, 
he can take a test to prove Lt. If he 
passes the test, he receives a cer- 
tificate saying he is qualified to dio 
such-nnci-so. 

This is not a diploma mill. The 
tests are conducted to guard against 
cheaters and NIASE runs a clean, 
up-and-up operation, GM think* 
enough of the organization that it 
will include an endorsement of 
NIASE in all owner's manual* for 
its '78 model cars. 

The group has certified more than 
100,000 mechanic* thus far. You can 
get a directory of shops where the 
mechanics are employed by sending 
$1.95 to NIASE, 1825 K St. NT.W„ 
Washington. P,C. 20006. Good item 
to have in the glove compartment jf 
you hiive to have your car repaired 
when you can't get to your regular 
mechanic. 

If you don't want the national 
directory, NIASE will send you a list 
of shop* employing certified repair- 
men in your state free for the ask- 
ing. You have to supply a * tamped, 
self -addressed envelope. * * * 
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BLACK MAX 

MAKES EVERY MERCURY 
A LITTLE BETTER. 




BLACK 
MAX 

Pfoufl (ymbfrl 
of Mercury powtr and duuoddabiiHY 



The 175-hp Mercury Black Max may be 
more outboard than you'll ever need. 

But Black Max makes every Mercury a 
little better. 

Black Max was six years in the making, 

What we learned in developing this engine 
gave us improved electrical components in our 
Thunderbolt" CD sealed ignition system Result- 
even more dependable starting on every Mercury, 
all the way down to our fishing Mercs 

And the stainless-steel, corrosion -resistant 
drive tram on Black Max is now standard 
on every Mercury. 

Thanks to the same intake silencing 
system and carburetors first used in Black Max. 
our 70-hp and 85-hp Mercs now feature quieter 
running plus improved fuel economy. 

These are just a tew examples 
of what Black Max technology 
has done for Mercury 
all through the line. 

See your Mercury 
dealer for the 
full slory 

We don't cul 
corners when we 
build a Mere;" 

So you don't 
have to when you 
buy one 



UOl^T MW* 1 - r.¥.] *J L^» I /fm ■T i MI 
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Fuel injection 
and 

combustion 



Operation of Volkswagen Rabbit's now diesel engine 



Reasonable diesel 

Volkswagen's diesel-powered Rabbit 
is now in dealer showrooms, and 
PM is putting some miles on one 
for a report that will appear soon. 
The diesel-engine version of the 
Rabbit, rated by the EPA at 52 
mpg highway nnd 39 city, offers foT 
the first time, a diesel-engine option 
in a mid-priced passenger car. Until 
now', the advantages of diesel power 
were only available in the high- 
priced and luxurious Mercedes- 
Benz and Peugeot models. The other 
diesel option, in the Internationa! 
Scout, is available if you're ready 
and willing to pay the almost $2000 
premium. 

The breakthrough of diesel power 
for only $170 over the gas-engine 
Rabbit price was accomplished by 
VW T s foresight. The 1500-cc four- 
cylinder diesel uses the same block, 
flywheel bearings and crankshaft 
as the Rabbit's original gas engine. 

It works because the original fjjmir 
ivuh engineered. I'm sure, with an 
eye to this future diesel application. 
The conversion, therefore, is just a 
matter of strengthened connecting- 
rod wrist pins, and strong but light 
pistons and cylinder head. 

Horsepower of the engine Is 48 
at a high- revving (for a diesel) 
5000 rpm, and torque is 58 lb,-ft. 
at 2500 rpm. Like other diesel de- 
signs, VW's uses a pre^bamber. in 
this case spherical, where the in- 
coming air fuel mixture is swirled. 
Combustion begins in this swirl 
chamber and spreads to the cylin- 
der, This design promotes complete 
combustion and also reduces peak 
load or shock that the force of I 
combustion would otherwise lay on 
the pistons, rods, hearings and 
crankshaft. 

Here’s how it all works. As shown 



above, a glow plug protrudes into 
the swirl chamber. It preheats the 
cylinders so the engine can be 
started easily (preheating takes 15 
to 60 seconds depending on the out- 
side temperature), 1, Piston moves 
down and air is draw' into the 
cylinder. 2, Piston moves up; both 
intake and exhaust valves are 
closed. The air is compressed by a 
factor of 23.5 to 1 (the compres- 
sion ratio) and, as a result of this 
compression, reaches 1650* t \ — 
way above the flash point for diesel 
No. 2. S. When the piston reaches 
top dead center, the injector sprays 
in a mist of fuel which ignites 
spontaneously. The expanding gases 
drive the piston downward, turning 
the crankshaft. 4. Exhaust gases 
arc forced out of the cylinder. 



Beette-Benz 




It looks tike a beauty of a 1929 
Mercedes-Benz roadster, but that’s 
only akin deep. The fiberglass body 
aits on a VW Beetle chassis and 
engine. The Baron SS is a $3000 
kit from Chin sic Conversions, Inc., 
1 1318 Highway 55. Minneapolis, 
Minn, 5544 L 



Automatic TR7 

“No shifting, please — we're Ameri- 
can” is how T the folks at British 
Ley land Motors joke about our one- 
foot driving style. Even though 
ELM provides us with all those 



nice rag-top sports cars, which we 
eagerly consume, they also know 
that in the United States you've got 
to offer the nonaporty option of an 
automatic transmission. So, as 
promised, the Triumph TR7 now 
has an automatic as a $300 option, 




It's a Borg-War ner Type 65 three- 
speed unit. The selector lever is 
visible above in what is one of the 
coziest cockpits, you’ll find nn the 
road today. 

On the really sporty side of 
things, RLM ha a just announced 
that it will campaign a couple of 
TR7s in rally events this season, 
John Buffum will drive April 23- 
24 in the North American Rally 
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Assn, 'a (NAHA) Olympus Rally in 
Tacoma, Wash., and May 7-8 in the 
Rim of the World Rally In Palmdalet 
Calif. No, he won’t use the new 
automatic transmission; he won't 
even use the standard two-liter en- 
gine: His 240 hp will be cranked out 
by the 16-valve Triumph Dolomite 
Sprint comjjetition engine. This rally 
TR7 is shown in action in the photo 
above. 



Fold-up moped 




This 78-poUnd Pack- A -Way is n 49- 
cc moped from Jtsdjet USA, 7471 
Green bush Ave., North Hollywood, 
Calif- 91605. A aEirk, compact design, 
the bike can be kept folded in your 
footlocker. ready to open up and 
ride away at a moment's notice. IPs 
nice, but a bit stiff at a suggested 
list of $579, 



Old motorcycles 

The American Motorcyclist Assn, 
i AMA ) wants to set up a Motor- 
cyclist Hall of Fame and Motorcycle 
Museum and would like to hear from 
owners of antique tup to 1D30) and 
classic 1 19,1] to 1958 J motorcycles. 
Write the AMA Hall of Fame 
Museum Committee at Box 141, 
Westerville. Ohio 43081, There should 
be a place to see the marvelous old 
bikes. You'll be ;tble to sec them in 
PM sod si w r hen we'll have a feature on 
the fine art of motorcycle restora- 
tion, * * * 




Anything else is mock turtle 



ALL-GEAR CRAWLER 



1 st IN , <SL y 
KIT FORM & ■ - 

Full (rack power, 

J 2 or IS hp. EASILY 
ASSEMBLED. EIly 
factory dirtcl. 0«r 30 1 

aUKhrtEfits i me I. durar 
blade, sard eh too Is-. Bader. 

Odd ;ob and fettle canoriuri-ii-. 
arc e i flit. Send now. to: 

I STRUCK KIT, Decs PMS7, Cedart urg, Win, 530 L? 
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J i ) PLANS For fabricaling Magna trie Trailer Ir&rn 

I local melerieu, J&.EQ Crefurwfed on any pur- | 
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BUILD YOUR 
OWN CAMPER! 



SAVE UP 
TO 50% 




5-th WSicr-l Plain . , Sid .S3 

Cover Biirc rtime,, tl|(lr1e r 
plumbing, [general consTrijettoin! 

Camper Plant MS 

Pjchpp Csref., .. J is 

Tr»ll Trallvr . 5, S3 

van cenveniiip 5,53 
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Dock orcund rhe fum of 
the century, when the 
great trains rode the rails, 
people traveled in style* 

Today, same lucky 
people con still travel in 
style, Because Itasca has 
designed o motor home with the flavor end 
feeling of those classic railroad cars, We coll it the 
Itasca Sunflyer Limited. 

Step aboard and you'll find yourself surrounded 
by velvet. Curtains, carpeting and upholstery are 
all covered in rhe posh tradition of the era. 

There's a fogged window with a railroad scene 
on it, in the style of on etching. There's an 
engineer's bell hanging in the rear of the car. And 
a conductor's dock with the rich look of brass. 

Outside, there's special striping. And a 
distinctive Sunflyer Limited insignia. 



Of course, we back 
the Sunflyer Li mired as 
we do oil other Itoscos. 
And rhot means you 
also get our 
3-Yea^ 36, 000- 
Mile Owner Protection 
Plan* It covets the inside, the outside, rhe 
underside — anything operational, except normal 
replacement items, like spark plugs and oil filters* 
for 3 years or 36.000 miles, no repair job 
resulting from a mechanical malfunction will ever 
cost you more than $25. And for the first year or 
12,000 miles — Itasca's Limited Warranty 
period — it won't even cost you a penny. 

Our Owner Protection Plan will keep you 
running on schedule. So boord rhe Itosco Sunflyer 
Limited. Its the motor home designed for adults 
who like to ploy with trains* 



TOUCAN ALMOST 
HCARTHG 
WHtSTUEBlOM 




Xtssca HOME OF THE 3-YEAR/56.CED-MILE OWNER PPCTCCTON RAN. 
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QUESTIONS ANSWERED BY W, CLYDE LAMMEY 

HOMEOWNERS’ CLINIC 



A brassy solution 

What kind or type of finish will pre- 
rmi a brass bedstead from famish* 
i rt ft ? S e ft: ra l p meed a res Imre b een 
recommended to me so / r? j i r puzzled 
about which one to use. Which is t h t 
most effective? — -Mrs* Zamft, 

South Salem, iV.l\ 

You may not like my brassy uti- 
Siver; Polish the bed and forget the 
lacquer. Nothing that’s short of an 
expensive oven -baked lacquer finish 
can keep your brass bed shining. 
Even a professional polish and lac- 
quer job — which costa about $150 — 
wilt tarnish in time. 

The biggest problem is that the 
brass, will discolor unevenly under a 
lacquer finish — ho if you do decide 
to apply the lacquer, be just an even- 
handed with the aerosol spray as 
possible. 



A tip about tarnish: After polish- 
ing, make sure that no one touches 
the tied because skin nils accelerate 
the tarnishing process. 

Clean and clamp 

/ have a small ami picture frame 
and it's joined on opposite sides with 
unusual joint#. These joints 

hare com e hose and need repining. 
Ft ut how? — Russell Emerirh, Shreve- 
port, La, 

First off, I’d suggest that you sep- 
arate the joints and clean a IT any 
glue residue and dirt on joint sur- 
faces. With old frames, this prepara- 
tion must be done with care so that 
the joints aren't damaged. For a 
damp, use a heavy rubber band — 
scrap rubber such as a bicycle’s tn- 
nertube, knotted or doubled, works 
well Apply white glue to the joints. 



covering the meeting surfaces with 
a thin film. Press the parts together 
and snap the rubber 
hand around the 
frame. Wipe off the 
excess glue with a 
damp cloth and 
check the joints. If 
the latter tend to 
open, close them 
tightly using small 
0 -clamps. Avoid 
marring the frame’s 
Amah by using card- scrap rubber 
board strips positioned under the 
dump pads, 

Forever dull 

The Formica top on my coffee table 
is old and has several dull, dingy 
spots. Is there any way to renew the 

fPi'oajfr lutn la 72) 




Introducing Dow Corning silicone rubber coating. 
Hie roof-to-basement brush-on maintenance/ 





5V Seiils dtfcir, fuse imTil wmduws 

l>- Patches! ;iiilI repairs masonry, cement, oum etr Wink- 

7. Patches and repairs I fuse -liralle- 

8. I^Uhes and repair* »ggd and aluminum Acting. 



Get versatile silicone rubber performance with brush -on con 
venienoe with long-lasting Dow Coming silicone rubber coating. 
Because it’s silicone nuhber, it lasts fi ve Ames lunger than most 
asphalt and plastic coatings covers twice the area, and offers lasting 
protection against weathering. And bees use 
liquid, you can brush, roll, or spray 
or sjTMiothly and easily, 



1. S-t-iI Mm!, phlt, and dormer addition* 

5t. &ruh riNif vents, nil duels, skylights, .mid eairv 

3 . Soil's flashings arid dlirmiry cn[is. 

4, Stills K ult ers, 1n.Mj(hh. rwf vallei v. 



VJ kuslprimfs ri r:i j n--, plumbing jraiiiK, 

Mk K untpn:*)fH. undpuyklc uf Hinns, dishwasher*:, 
II. Wwtchenri&tfs air conditioner covers. 

Vi, Kotprofif* wood. 



home center or hardware stare 

of How font in it siliroTiP rubber 

Bdhrsivt‘1, nnd rooting, 

DOW CORNING 
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fCantinuad Iwti pagw 7i) 

otiyinal finish ? — M m r James R. Rice, 
RishopviUe, Afd. 

Once the protective "melamine" 
surface has worn out, there is little 
hope of bringing back former luster. 
A good paste wax will restore some 
shine so your coffee table will have 
a alight luster. 

Heat away rust 

/ need to re wort; several rutty Screws 
without damaging the screw elats or 
the adjacent wood* I can't yet them 
out. Do you have any stitftf ext ions ? — 
Dan Holmes, Sacramento, Calif* 
Nothing is fail* 
proof, but a soldering 
iron has helped me 
opt on occasion. Use 
a small-tipped iron 
to heat the screw 
heads as illustrated. 

This will expand the 
metal and then con- 
tract it when it cools, Expansion 
and contraction should "break' 1 rust 
on the screws. 

Mold and mildew 

We have a problem with the concrete 
floor in our family room, which in on 



y round level. Moisture seeps thnmyh 
the floor ami forma mold under the 
rup and a must y smell permeates the 
house. We hove a vinyl tile floor over 
the concrete, but is there anythin;/ 
else we. could do tu seal the floor? 
— Ed Com pa an, Lynden, Wash. 

Your best bet would be simply to 
remove the rug and its pad. which 
absorb moisture instead of allowing 
it to evaporate. You might also con- 
sider buying a dehumidifier if the 
problem isn’t severe. 

But. if you want to keep the rug 1 
you’ll have to lay a whole new floor. 
Take your choice of plywood or con- 
crete— either will solve the problem 
and accommodate a wide range of 
finish flooring, 

No matter which you choose, first 
cover the floor with a continuous 
layer of 4-mLI polyethylene film to 
serve as a moisture barrier. Cut the 
film to fit tu one piece, or overlap the 
seams by at least 4 in. and seal with 
tape. 

For a wood floor, lay 2x4 "sleep- 
ers" on the flat and cover with ply- 
wood. 

Fur concrete, pour a 2-in, stall over 
the film. Doors will then have to he 
cut shorter to clear either raised 
floor. Another alternative is to hinge 
the doors to open outward. 



Dark spots on the siding 

My husband and t recently painted 
our home. About u month later, we 
noticed dark spots appear in ff around 
the nailhcads in the siding. We've 
been told it's mildew. What can we 
do about if.?— Mrs. ■*/, Frascnture, 
Sake n ect ad if , jY. 1 \ 

No. I don't think it's mildew- 
more likely, your problem is rust. 
Aluminum or aoncorrosive nails 
should be used with exterior aiding 
as steel nails rust and destroy the 
painted surface. This is mure likely 
tii occur when a water-soluble paint 
is used. The only good news 3 can 
offer you is that the discoloration 
will stop after all of the nails have 
been oxidized with rust, Wash the 
siding surface with a cleanser that 
contains oxalic acid. Sand the sur* 
face lightly if it is slick and re- 
touch it with an oil-base house 
paint, * + * 



Da yev ftsiffl a fcqme maintenance at repair 
problem? Send it fo tfOrTI* dw np-rs CUflic, Pop- 
ular Mechanic*. 224 Wo-gr 57(fl Si., New Yq tk, 
N.Y. 1&QJ9. Letters cannot be answered indi- 
vidually, but problems of wide jrtrpf&sf win be 
discussed m this column. For more home re* 
pair and maintenance help, get Phi's Home 
Care Guide. $ 4.4 $ postpaid. Sand orders to PM. 
DapL HCG, Box M)t4, New York. N.Y, TOD? 9. 





IMPORTED 
SPORT SHOE 



Super Styfe I^rTrackin’^^Truckin’ 



A l Itirffttt 

it isnd Cfli. 1 

raroi And m th* <40^ 



Split suede over choice of nylon or vinyl. Padded tongue and collar for comfort 
Full cushioned insole for support. Sawtooth-tread rubber sole for traction. 






Go pedal your handlebars 

I# you're tired of pedaling your bike 
with loot pedats, try hand pedals. In- 
ventor of (he system says it's better 
exercise for arms and Chest. If you're 
not up to hills with your biceps, foot 
pedals stilt funclionr — along with back- 
pedal brakes, foot and hand brakes. 
Developer is Antonio Spngnuolo, Via 
Spartaco 11, 201 35 Milano, Italy. 





Hrgb-efficlency solar collectors 

Special tempered double glass, impervious to ultraviolet, forms the surface of 
Libbey-Owe ns- Ford’s new 3x 7-foot solar panels, designed to handle temperatures 
ufj to 400“ F. Units use copper tubing on copper absorber plate, wilh three inches ot 
Insulation beneath to provide hot water and heal for -homes or commercial buildings. 



Super bus jack 

For people who need lo look under 
buses, a “bus lifter" is just Ihe thing. 
The new device, shown at Frankfurt's 
‘■Automechantca 1 ' spare-parts fair, has 
four jacks that raise or lower each corner 
of the bus according to preprogrammed 
Instructions. Just push the right buttons. 





Near-through headphones 

Most headphones prefer?; conversation. 
Now Pioneer's Modal SE-4 with super- 
thin polyester drivers for stereo, has a 
hear-lh rough design on the ear pads 
so adjacent voices come through. 
Pioneer Electronics, 7S Oxford Dr„ 
Moonachie. N.J, 07074. 



Snip the garden soil 

Rotating "scissors" on a new hand 
Cultivator called Garden Weasel stir op 
soil without shifting it around. Three 
pairs of 5% -inch spiked wheels rolt 
crosswise to pulverize soil and lift weeds. 
Units are adjustable for targe areas or 
window boxes. Garden Weasel, 1001 
West ath si.. Kansas City, Mo. 64101, 
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New big boats 
you take in tow 

With maximum beam width of 8 feet or (ess, 
a brand-new fleet of trailerables is available, 




Versatile trait beats range from offshore Speedsters like We Her flit's 70-mph 30-fool 
Scarab to Cruisers’ cabin model (top) for overnight camping on wheels ashore. 



by Bill McKeown boating editor 

T railer! nf may be the secret today 
to owning more boat for lens 
cost Oricc you buy the rip, your 
back yard can be your boatyard. 
You 1 1 1 need no dock ape or moorage 
payments, and maintenance expenses 
can po just for the chorea that you 
don’t feel like doing yourself. 

In our latest PM survey, we found 
a variety of new boats that fit this 
category. Many craft that are too 
heavy to carry or cartop can rate as 
trailer boats, Baste hiphway l imita- 
tion, however is a width of 8 feet 
or less. Beamier hulta can be towed, 
but special "wide load'* permits must 
be obtained. States differ on ruled 
for turnpikes and hours of travel, 
lights ami flaps, and warning cars 




Chrysler ■s new 26-ieat sloop, big enough 
to sleep siK and small enough to trailer 
has stem double berth, 6-fool headroom. 



ahead and behind. For a cross-coun- 
try trip with an overs lie load, write 
for instructions from the motor ve- 
hicle bureau of each state you will 
pass through. 

Trait-hull types 

Power or sailboats to be t Tailored 
start at about 12 feet and range up 
SO feel or more. Big 35-foot un- 
limited hydroplane race boat s with 
their broad sponaons use trailers 
with hydraulic jacks that tilt them 
up sideways to the necessary S' foot 
width. Catamaran and trimaran sail- 
boats provide ingenious folding, un- 
bolting or telescoping crossmembers 
to shorten up a broad beam. Pontoon 
deckboats and houseboats sometimes 
mount side decks that call be hinged 
up to narrow them down into 8- 
footers. 

How much hull can you pack be- 
tween these side-to-side limits? 
Fixed -keel sailboats carry so much 
ballast weight that a heavy-duty 
trailer is necessary to support the 
load plus a hull high above the road. 
Swing-keel and centerboard wind- 
jammers ride lower and are easier 
to launch without a hoist and slings. 
Multihulls, of course, don't need 
keels for stability and nr? usually 
light enough for easy handling. 

Powerboats, from rowboats and 
runabouts up through offshore skiffs 
and cabin cruisers, can now be 
spotted at the launching ramps. 



With your compact car, you should 
be able to tow T light hulls up to Id 
feet. Moat big standards and station 
wagons with beefed-up suspension 
can manage as much as 25 feet of 
boat. Pick a van or pickup to pull 
the big end of the trailer fleet- — 
hefty houseboats, offshore machines 
and cabin cruisers that can reach 30 
feet overall. Largest models will 
sleep eight, mount dual inboard or 
steriidrive engines and handle off- 
shore waters. 

Pick of pull-aiongs 

In addition to the Chrysler, 
Cruisers, Wellcraft, Glastron and 
Silverline trailerables shown here, 
some of the new models we find of 
special interest for taking in tow 
include: 

■ AMF Crestlinerp Cruiser line: 
From 19 to 25 feet in length, they 
offer fiberglass or aluminum deep-V 
hulls with an especially smooth ride, 
sleeping accommodations for two or 
four, and enough fuel capacity for 
a good cruising range* 

■ Banana Boats, in Providence, 
E.L, uses a race-proven offshore hull 
for a 55-mph cruiser that can be 
custom-outfitted and powered with 
outboards or sterndrive engines, 

* Bay liner, of Seattle, has a new 
25-foot 2550 Saratoga Sun Bridge 
with V-bcrths forward and aft, 
under the cockpit, and a stateroom 

! Please turn To page ?RJ 
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The Bradley GT II, 

Nothing In the motoring world so dramatically com- 
bines the style and performance of the finest European 
sportscars with the economy and dependability of a 
VW Each component of the GT II car kit is custom- 
designed for precision fit and easy assembly on a 
Volkswagen chassis. The totally- engineered, finely- 
crafted finished product is a reflection of your own 
good taste and individuality A product with unique 
autodynamic properties that provide significantly 
improved performance. And with styling so reminis- 



cent of the most expensive and lavish European 
sportscars. 

its many amenities include fiberglass gull-wing 
doors and hatchback rear door. A steel reinforced 
roof and fi berglass body. Ti n ted sa fe t y glass wind ows 
European-styled Instrument cluster. Electrically- 
powered pop-up headlamps. And so much more. 
The all -new Bradley GT II car kit. An exciting new 
concept in autodynamics. Available In a choree of 
beautiful colors, all with color coordinated interior. 

Start Pe* the 4 <«Tih b*«tiure. wrtl* 49S ShfCud 

tOOtounty RmiI IS South. Mlnnt^pfAt, SS4J9- 



GfArik} Memptttf 
4 PS ShpUrd rUfj, ItWCftuiify R<U(I 
Hlnn»pdli. Mlrvnrtou SS416 
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Introducing an exciting 
new concept in autodynamics. 







ThtMJMnrtf, oP do-gi *nd Cali Jr* hilled *aeh y*Jf 
by JutomobLUt b*cauH the motorist tell to in 
1h*m tl nlghl In Time to alow or Map. 

COLLAR REFLEX c*r> bun non on ^tiurdogarctl 
200 l*«l or PDOrl iw*y. 

Warn* and illewi any moloHiE enough Ikn* to 
atop, 

Abo rtiuitk-Oplored collar giver your pel 1 rt*W 
different drened up beautiful look for dayllm* 
wear. Caller comes with or wllhOU I f U J. lie* 0 F I Ick 
pratfcftoo. 

PET COLLAR SIZES 
«, It, 13, 15, 17, IB, 20 Inch ,. $5.99 

£4 Inch 56.99 

SEND CHECK OR MONEY ORDER 
TO: 

COLLAR REFLEX 
£49 West Jackson Street 
Rialto, California 92376 




Send 
si 00 to: * 

MinlTmck Equip 
BZJ MiMopd 
Glendale. CbIH 9120? 
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WHAT'S HE DOING! 

Making a Concrete 
Flower FolE ... and 1 

SO CAN YOU! 

Mskfl- and »H yo-jr own 
Orn^mtninl C-oncftrto ifemj, 

Rwih £5,00 far Soak 

eS»ui Aluminum Melds 
wifh pfkes and produOton iradle njerets 
direct from world') larger mnld manuteduror, 
Over 350 I* S*!ect from. 

Sat id $5.00 

Today To 
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NEW BIG BOATS YOU TAKE IN TOW 

(Continued iram pa g e 74 J 

with queen-sized bed in an unusual 
and clever arrangement. Buy! liter ‘a 
2750 Victoria is a big 27- footer that 
sleeps six. 

■ Cigarette 28 imd 28-SS models 

are open-cockpit and decked -m truly 
high-performance duplicates of off- 
shore racing machines that have 
topped SO mph. 

■ Fur the Hailing home- builder, the 
Glen-L 7.0 is a 26-foot centerboard 
or keel sloop that will sleep a family 
of five and provide over six-foot 
headroom. 

■ MFCTs Morrison -25 sleeps four, 
or more under a camper canvas in 
the cockpit. Penn Van's 24 -foot Fly- 
bridge Sports Fisherman provides 
a tunnel hull for propeller perfor- 
mance and protection, 

■ One of several trailerable Eteinell 
cabin cruisers, the S Meter features 
a midship stateroom in the 26- foot 



hull. Starcraft offers the choice of 
a 25- foot Chieftan Mark IV alumi- 
num cabin cruiser, or the American 
25 that can sleep six in the fiberglass 
hulk Steury has three 25-footers 
that sleep five—the S2500 Express 
Cruiser, the Fly-Kridge and the 
Sport-A-Bout. For u 24-footer that 
tops 35 mph, Winner has a stern- 
dr ive-powerad Express Fly bridge. 

And for our pick of probably the 
largest cruiser that it's practical to 
tow, there is the 30-foot Cutter from 
Cargite Boats in Nashville, Tenn. 
Claimed to have topped 40 mph and 
capable of handling offshore pas- 
sages, this big eight-sleeper has a 
price tag that starts at $30,000 with 
trailer. 

Best wheels 

U n fo rt U ria tc 1 y , too o f te n a f ter yo u * ve 
bought a bigger boat than you really 
want to lay out cash for, the dealer 
then mentions the trailer — and 
you're ready to cancel the deal. To 




Skipjack, a We lie raft 29- footer of popular West Coast design, has a modified- V hull, 
V-berths forward and a small stateroom aft, flying bridge and e large open cockpit. 




Standing headroom inside the cabin and a large open cockpit eft are features of 
Cruisers 1 26-foot Bar Harbor, Power options include Single and (win sterndriues. 
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POPULAR MECHANICS 







Were Champion Building Products, And 
wc want you in know more about paneling. 
Whether ids our own famous Weldwood 
paneling-or nnylxidy fisc's for dial matter. 




WVliu. ihh! i. ilStiTimi 

Cbarlc i EYi Jih 



We want you to know how im|x»rtant it is 
to pick the right panel for the right room and 
decor. (Notice how the hardwood beauty of 
our L'hdiiltr Pecan™ paneling works with the 
lighting, artwork and acres* iries to achieve 
something imk|iir in this picture.) 

We want you to know 1 1 lat some paneling 
is faced with real wood, and others with not 
stvreal wood. (Weldwood comes in a complete 
range of aulhenhe hard\v<Hxl veneers, or 
amazingly faithful simulated wufxlgniins. 

With a veritable forest of styles, textures and 
prices to choose from ) 

We want you to know that good paneling 
provides long -lasting beauty with a minimum 
* >f cure, 

We make UHdwnod imneliiig. Aral we 
make all kinds of other building products like 
lumber, sheathing and Weldwood/ 1 sidings. 

\bu can hod them nil at your 1 leadquailers/ 1 
Champion Building Products l Jcnler (formerly 
UJS. Plywood). lie's listed in the Yellow E^iges 
under "Paneling" 

And if you'd like to know nmre alioul 
the palleting, send for our fulk'olor booklet, 
"All About Wall Paneling." It's lilted with deco- 
rating 1 lints, and it’s yours when you send 
your name, address and nOc to Champion 
Building Products. Box til, N Y, N Y KHHti. 




|( IVET\ H'W I I ii'kwv C.llKlihir.j; llhkirfy Sei:i s!vi“^ 



Weldwood 

PANELING 




Champion Building Products'* 

Champion International Corpora! ton 1 C-mt'c on Inleroi-cnal Cornur.r on ♦177 






NEW BIG BOATS YOU TAKE IN TOW 

{ComtnueQ frqTi pggj) 7(3J 

gave a sale, the dealer may suggest 
the cheapest two-wheeler around, so 
close to capacity that you may over- 
load St by adding water to your 
battery. 

Rather than a flimsy, potentially 
dangerous trailer, rent or borrow 
one if you need it only spring and 



fall to launch and haul. Remember 
that on trips you may add extra 
outboards, batteries, ice chests, and 
the weight of luggage for aix weeks. 
Be sure the trailer supports your 
hull properly — a Sears, Roebuck test 
station teat showed a hull could en- 
dure more stresses cm a trailer trip 
than in the water. A^ain, as in all 
things afloat and ashore, quality 
counts. * * * 




Gfaslron's brand-new SeaFury line ol 20-loot trailerablas has V-206 offshore sports- 
man rated for 220 hp (above), ptus 202 open fisherman and 209 stern drive with cabin. 




Nantucket 2S-V with Wynne hull converts the dinette Into a double berth and has 
twin V-bunks forward. Lilting rings, hydraulic torn tabs are also Silvarljne features. 




Gran Bateau, 25-loot traflerabio by Cruisers, can add to the cabin berths with runabout- 
type sunlounger bunks in the cockpit. A flush-deck model is for fishermen. 



Then 
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Have you seen the latest line-up of RVs 
for 1 977? |f yp l haven't, you're m issirtg Out 
on a whole new world of traveling fun t You 
can have all the comforts ol home., away 
Iron home. The 77’s are better than ever 
and there's a style and model to fit 
everyone 1 ! The earlier you buy, the more 
lime you'll have to enjoy summer Find out 
more about the fascinating world of R Ving 
by visiting your nearest dealer today I 

Tour participating 
Coleman RV dealer it 
juit around the corner. 

Only at your participating Coleman 
Peeler can you find this special offer at a 
time when you'd normally buy air 
conditioning anyway! Chances are he's 
just a few rnmutas drive awayf And there 
will never be a better time to pay him a 
visit! Top RV dealers everywhere are 
making this great offer I Check your Yellow 
Pages Don't let this opportunity pass you 
by I IFs your chance to get a FREE Chill 
Chaser worth over $50 with the purchase 
Of Coleman RV Air Conditioning. 

Enroll in the sweepstakes while you are 
there. No purchase is necessary to 
become one of over 3,000 winners in 
Coleman's Summer Comfort Sweep- 
stakes. 

You'll find Coleman products in 
almost every RV you see! 

The well-known Coleman logo is a 
familiar sight on most of the quality RVs 
manufactured today Why? Because over 
75 years of e* penance have proven that 
customers like you know and expect the 
top performance that only Coleman 
products provide. Chech for these 
Coleman quality products in the next RV 
you see. 

• Coleman air conditioners 
and evaporative air coolers 

* Coleman lumaces 

* Coleman water pumps 
and air compfessora 

# Coleman ovens 
and cooktop ranges 

Enlfli Ihfl- S^eepecakea each 1 mn yrj,, vi$i[ -yOur 
p^rtiClpjJflirtg Cbierrnrt $-.v£t fj}lak£6 dealer on an 

oir.c al fli'iiy blank Wkwra tie detenTmed try a 
drawing SuveepsiaKos open lo ail ■Lwiietf 
Stiff's rffsidt inis who ,-irrt l ft > r;" 5 CA ;igf <y. ulrJOr 0 Her 
■dC- d m Missouri and *nereve< else pro*-tnted or 
resincrcdt^law Nopurcha&n ?. rncessaiy lo^.n and 
oil prizes lisb'dwii bu .ivi.nrfl';c.; Coiilns," Pugins A c :<* J 1 
1977 and *ndn Jkirt* 3D 1977 Enltits nn,s: be 
pcainwMKl friior le dosri-g diii(- See oHjcihF entry 
■ ank icir comn'cle deta^E of SwccDslak^cCriUiiiBns. 



Coleman Radr£4llcntl Vttllclt Product* 
Wichita. Kinut 67201 

COpyngM '£:■ rJ77, by The CoTem mi Company. inc. 
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OVER 3.000 CHANCES TO WIN AT YOUFE PARTICIPATING RV DEALER! 

Your cnance lo win a grand prt*a ol Si 0.000 cash is as close as your naarasi pariicipaiing RV Dealer! Pi's- Cote man's Summer Comfort 
Sweep-states, designed lo half* Spraad Ifie word about the new 1 97? R V& and IPie cool du mfort ol Coleman R V Air Condition ing Visit yc ur de aier 
today and you could walk out a winner This is a limniierf-time qtfer , so ante/ loday! 

lS7frfl12£... 2HD PflKZE... aRO prize.,, 47 H PRIZE... 5TH PH lit... tin PRIZE... 7TH PflliE... 

5 Fr« VafiiSiOns ipr twa Ip 25 Coleman Family M Ftftmn-fflffl 1W Pfllh V" fl man Coleman 1.500 CetamMi 

lo me llbuleiit Ho bit Car Ci1*morjpn SueOaUt Term! Cftlpm*ri Canoenl Ughtrvei^hl Tania! ipNalp.AHi ■ I Pou^djbaut 

French Wesi Indian liiandi or Sell Boil* 1 Cooler Jug*? 

Martlnlqu* ead Guadeloupe! 



. . A FREE 

builhn heater 
that takei 
the chill off! 



Get the number one name in RV Air Conditioning,. plus a 
FREE chid chasing. electric heater! This 5.&00 BTU heater is 
built right into the interior ceiling plate. Just a took of (he dial 
allows you td select heating or cooJing to match the weather 
□ut$ide. 

it's idaat for those mornings & evenings mat are |usl cool 
enough to make you uncomfortable, but not cold enough to 
fire- up your L.P furnace. 

Only your parttdpaimg Coleman dealer can make this 



lanlastic otter right now! And Coleman quality air conditioners 
deliver unequaled efficiency, with super-quiet performance lo 
give you cool, quiet comfori. Compare! Exclusive 
Diat-A-Comlorl control lets you "fine-tune" your own 
personal comlort setting. AIM his plus a FREE built-in heater 
that lakes the chill off without wasting precious LP gas. This 
limited “time offer Is good on Deluxe ("A Model] air 
Conditioners purchased between April t, 1977 and June 30. 
1977 from participating RV dealers 







Warring: The Surgeon General Has Determined 
Thai Cigarette Smoking Is Dangerous to Your Health,. 



Red or Looflltara 100"* 
u gel a lot lo like. 



rcfltnql'iar" 1 .1 id<j. n i conna w. per cippene „ FTC Report Dec ! 75 
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A flight 
to remember 



‘Here was an airplane constructed 
for one purpose: to fly the ocean/ 



by Richard F. Dempewolff 



F ifty years ago the skies buzzed 
with barnstormers and wing- 
walkers flying over county fairs in 
World War I Jennies, spidery tri- 
planes, biplanes and a few newfan- 
gled monoplanes. Mail and small 
parcels already were winging be- 
tween large cities. But for eight 
years, an offer of 525,000 posted hy 
a wealthy French hotel owner, Ray- 
mond Qrteig, for the first plane to 
fly nonstop from New York to Paris 
had gone begging. 

Then, early in 1927, front pages 
proclaimed, a flood of contenders. 
The race to be first was on. 



Floyd Bennett and Cmdr. Richard 
E. Byrd, with a crew of two, were 
said to be preparing a Fokker trb 
motor for the trip. The American 
Legion was funding two Navy pilots, 
Lt. Cmdr. Noel Davis and Lt, Stan- 
ton Wnoater, in a retrofitted three- 
engined Keystone bomber. A rich 
New York junk dealer named Charles 
Levine had just bought a Bella no a 
monoplane and the word was out that 
he’d hire Bert Acosta, Clarence 
Chamberlin "or someone" to pitot 
him over to collect the prize. In Paris, 
two famous French aviators, Charles 
Nungeeaer and Francois Coli, were 



Lanky "Lone Eagle" Lindbergh, a boyish 
25, poses beside the Spirit during flight 
tests. The plane still lacks a prop hub. 




V a rial Lon qF the 
basic Ryan M‘2 I ram 
Spirit was designed, wag the 
tail- wheeled modal above Circle 
show ureas ol production model where 
mo 5 t p* tensive mod i (i caii on s w ere ma d 0 , 



folhaved by a jm’u risNistcj from New York to Pitri.-*, 

The brief note drew ] i It u « annus attention A eojtUnt 
or nuviyralnr wa> vita!, the o'tl pros in aisled. A lone 
pilot i.muldtrt slay nlert — or even- awake— on the U2-liuur 
ilrone, The sinK^eiiEirte to.icept won considered no 
absurd risk, anil orie snide "expert" kissed nfT the entire 
idea a-i a Hollywood promotion stunt for 21 enmine movie. 

Them in i| u i r k mcuessioti* several tru^ie events oy- 
rurred. On April Hi, at Teterbom. N.J., the Byrd-Ben- 
HiSlt I-'nkker- now dubbe I Am# rim — nosed over on its 
first landing ami was not of it until repaired. On the 
J 2rtth h Ihivis and tt'mintnr crashed oil I heir final fulMnud 
test at Langley l-’iehl in Virginia. Both were killed. Oil 
Ala y H h Ntmjresser and Chili touk olT from Paris and were 




RUDDER 

PEDAL 



ELASTIC- CORD 

SHOCK 

ABSORBERS 






all set to uiake the noMst.u'p flight from Eusl to Weat- 
On April 10, page 21 of The Xeir Ynrk- Tunes had n 
arnuH item daUdined Si. lamis, ilotiiny that a 2->-ytair- 
old airmail pilot named V buries A. Lindtiei'gh was 
flight -testing a little Ryan mu no plane in Sait Uiegu and 
pJunniuy a trunacoiit mental mU» Flight in New York, 



INSTRUMENT PANEL 

CONTROLS 



PITOT STATIC TUBE 



Spirit of St, Louis was far cry from a Ryan 
Wt'2 when finished. It had 10 feet mere 
wingspan. was 4 Jaet longer, carried 450 
gallons of fuel Pilol sal well behind center 
of *-)raviry Cowling covered the windshield 



WING TANKS nh TOTAL CAPACITY 152 GAL 



WING TANK AIR VENTS 



GAS TANK 210 GAL 



BURNISHED "SPIRALS" ON 
COWLING PUT ON TO COVER 

CONTOUR changes and 

HAMMER MARKS 



GAS TANK 88 GAL 

\ t 



OIL TANK. 2'5-GAL [COPPER) 



MAGNETO VENTS 



JlUMINUH SPINNER 

hTNO nose covering 



PERISCOPE 



uNGi A/t 0 
WINDOWS, 
BOTH SIDES , 



STT OLA. DUHAl 
PROPELLER 



WRIGHT ISC AIR COOLED 9-CYL 
RADIAL ENGINE 
?J2Q HP AT 1800 RPMi 



CARBURETOR {EXHAUST HE AT EDI 



WICKER CHAIR 
PI LOT'S SEAT 



FAIRED 

landing LEG 



CANVAS DISC LACED TO TIRE FLAP 



It HOB-1 1 IfECtttMO 










LAMINATED BALSA WtNGTIP 



CLARK "Y' J AlRFOiL 



WELD ED-STEEL TUBE APLERONS 



ONE PIECE MONOlHEOflAL WING 



PLYWOOD l-BEAlvi WING SPAR 



WIND WHEEL DRIVE 
FOR GENERATOR 



RUBBER SPRUNG 
TAILS* ID 



WOODEN STRINGERS 



GENERATOR fOR 
EARTH INDUCTOR COMPASS 



I. Pthicope. 2, Earth Inductor com pass-. 
3. A flimsier, 4. Magneto switch. 5. Tach- 
ometer, 6. Turn and bank. 7, Air spaed. 

0. Clock, 9. Gas mixer. 10. Obi pressure. 

II. OB tempera lure. 12. Air pressure. 

13. For?- 9 nd-Btt level, 14. Transverse 
level. IS, Primer, 15 . Fuel cocks. 17 . Rud' 
d*r pedals, IS. AH fuel tank (2 !0-gel.}. 



Overs ke wing for the Spirit was 
built on top floor oi Ryan factory 
■labove). To get ii out. workers slid 
it out to Ihe rool of a freight car 
on the siding, then hoisted I Mo a 
flatbed truck, At right craftsmen 
assemble ribs 11 inches apart to 
insure airfoil con lour Integrity. 



Completed lusela-ge of Spirit 
was towed from Ryan factory 
by private roadster ol Claude 
Ryan along a public highway 
to Ihe company's flying field 
For final assembly {rig hi). 




DASS MASTERS 
CLASSIC RIG 






Choices run from posh 
to bargain-practicaf 
for the latest in 
fishing craft 



by Bill McKeown 

otnonoH L i Fnimn 



Performance huM or 17 -toai Hanger 
has high-sly lad cock pH and" deck 
Etesigaod-buildor Forfeit WoaeJ 
readi-es personal rnodPl for fishing 



CUihIc rig davtiiopodl For the BASS 
lour r,.imtints Is an out board-pa w#red 
paokttQft worth over $8500 when 
II hod with hi I its Accessories 



Stripped 'down B.A.5.S. Champ sir 1 1 

includes. basic lishmg accessories, 
cun be bought tor about $4800 
with traitor, thunks lu economies. 



W ith jj little effort, an open 
fxicketbook. a liking for fancy 
elect routes altd h taste for candy - 
apple nietuMhke finish, a fisherman 
today can apeml well over 
for bis buss bufit rip. 

But now the price pendulum is 
taking it happy swing the other way. 
With ;i little wmpmrnlae in |ier- 
fnrnmnt** thin year's angler cun irel 
many feature* of that big-ticket rig 
for a third of that coat. The an trier 
may hum out to his favorite fishing 
hole lit -id mph rather than Fit) < and 
nave some gas along the way i , hut he 
should catch jusl ahead ax many fish 
without any sacrifice in safety and 
little in comfort. White some swank 
will he missing, an owner can always 
trade up later as many other boat- 
men do. 

Evolution 

The slick '77 machine hearing the 
buss boat name has come a long way 
front the skiff-niid-cauM-pah; days. 
Sparking much of this development 
has been Ray Scott, creator of Bass 
Anglers Sportsman Society in Mont* 
gortiery, Ala. For eight years, his 
tournaments have brought together 
the country "a host professional 
fishermen and they naturally com- 
pared notes on rigs that worked best 
fnr them. 

Today's result of the buss U>at 
growth is a specialised hull that can 
got up and plane out smoothly on its 
center keel-pad strip with moderate 
power or handle more muscli* from 
the motor if the angler insists no 
high horsepower. The ride must lie 
comfortab’e and safe in modest chop 
and so stable at anchor or trolling 
speed that fisherman can stand up 
and move about to cast or boat a 
fish. Il's a edwlte red-water boa! with 
low freeboard, mid the gunwales 
have a minimum of cleats, chocks 
and fitting* that might foul a line. 
Built-in storage compartments are 
illslnmary, and a true bass boat will 
have j l I least one live well that is 
often arranged fur aerated circulat- 
ing Wilt to- to allow live storage of 
catch or live bait. 

Seats are upholstered for long 

hours of pleasant casting a large 

improvement over slats and bait- 
bucket seats. Scats often swivel, 
provide armrests arid height adjust- 
ment- some feature built-in shriek- 
absorber &y sterna. Instruments turn is 
optional, but most bass exports know 
the advantages of depth-and-fiah 
finders, electric tempera Lure gauges, 
trolling motor* and other Improve- 
ments, 

Controversy 

Some hue* Uml Improvements are 
n result of harsh criticism, Bass 



toLirrm ments have become so pnpuhir 
1 bey arc an easy target for critics 
unfamiliar with them, "Fish are 
being needlessly sht lightered 11 is one 
false complaint. In tournaments spoil- 
H(i red by the 8AHS organisation, all 
boats must hit vc wells lu keep she 
fish alive far weigh-in mid the fish 
ur'e then returned alive to the water 
to grow and got caught another day. 
Winning points are deducted fin 
any fish not weighed- in alive, and 
after the I D7« BASS Masters Tour- 
nutrient in GuitteraviLle. Ala,, over DU 
pendent of all fish wore returned. The 
others become food fish donated to 
charity. 

Excessive speed, however, has been 
a valid bass boat complaint us fisher- 
men damped the biggest engines 
they could hu> onto their little rigs. 
Tournament roles now being en- 
forced outlaw nil entries exceeding 
the maxi mum power nutation in- 
stalled by the manufacturer in every 
bout. 

Even if not overpowered, a boat in 
a sharp turn can still flip a driver 
overlKMird* so emergency kill switches 
that turn off I lie ignition if the 
driver Ifliive# tho hdm are now re- 
(j Ilf ml. 

Bass boats are not race boat- and 
a concerted effort is I wing made lr- 
prevem rookies.- driving and acci- 
dents, Some ureas already have rules 
that tm passenger can ride up on ei 
forward nr rear pedestal seat at any 
speed tenter than trolling. 

While a Ranger bass boat, like the 
1 7- footers with Hb-hp Johnson out- 
Isairti power that are the official 
BASS Closim- rigs, cun top ol> mph, 
the new lighter aluminum models 
with only a 35»hp motor cun turn nut 
n very rr it son a Me and worthwhile 
35 mph. 

Revolution 

There's a good chance that the new 
aluminums will start an impressive 
new trend toward less expensive 
models. The B.A.S.ft. Champ, called 
ii $4378 vatu# with Its live well, winur 
fish finder, motor, tinker and tin m lest 
refinements, is inspected lo sell for 
about $85 A fit kr.en i diu-r a hi mi- 
num boat manufacturers are also 
eyeing the field, 

Not nil "bargains" are likely to 
be worth the numey, and the careful 
and frugal fisherman shopper should 
lend out if his choice is made of a 
good heavy -gauge aluminum alloy 
designed to stand up to marine con- 
ditions. Metal Muds have a repute 
lion for being noisy as wuve’els 
drum on the outside and a rattling 
tackle box spooks fish for miles. See 
if your selection is wed! carpeted in- 
side to deaden noise and give letter 




YAMAHA K5750 
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BMW HI DDRS 



t ^F b$ Mc« is on BMW's no west 
Ptbpfcrbike is now 1000 ee 
Kawasekis speedy entry is at the 
same" number, Even Moio<3u//i, the 
bxolic' totally automatic entry irom 
Hilly is hitting the scales at a magic 
1 000 cc a new high I ajp that marque 
Why the big displacement r ace? 
Well loi onf 4-hfmj • : "1 t tore 
machines Are safer, They have the 
horses, tiiggot up and gdfeo a 
long trailer tr tick and get b^ck into 
a safe lane quickly. Even loaded with 
two -up riper s and 30 or 40 pounds o( 
camping gear, the big machines will 
cruise all day at a comffjfrablSss 
mph and whip up to SO in seconds if 
y o u n efid t h e s pee 4,-jM i >s I i mpb fan t . 
the bigger bikes arerkf more wL 
comtor table lo ride Jong distances 
You can travel 400 miles or so a d^y 
without undue fatigue, and that's^ 







Dltplscemenl leader among big, touring 
bikes is Harlev-Davidson FLH-IEGO (right I, 



safety feature in itself. Finally, the 
superbikea handle rock-steady on the 
road, virtually immune to side winds 
and the vortex of air from trucks and 
cars ahead that blows smaller bikes 
around and makes them harder, more 
tiresome to handle, 

Now let's get down to the seven 
big displacement motorcycles that 
are available coast to coast. We 
tested each of these machines, and 
here are our findings, along with 
comparative specifications. 

Kawasaki K2-1QQQ 

I nominate the KZ-1000 as the King 
of the superfast bikes, It sure is the 
fastest of the seven big bikes I road* 
tested for PM. I mounted this big bike 
at the Kawasaki headquarters near 
Los Angeles and headed out over the 
San Bernardino mountains for the 
desert where I could open it up, The 
KZ-1000 handled easily even at low 
speeds in traffic and more than held 
its own in high-speed freeway traffic. 
Even over the rain grooves at 60 + 
mph, this bike stayed steady with 
very little wobble so common to other 
bikes in this situation. 

First thing i noticed when climb- 
ing the mountains at high speed was 
how smoothly this machine ran. The 
mirror, tip-off of any vibration, was 
practically rock-steady, The front 
rear disc brakes, unusual for a mo- 
torcycle at this price, were great— a 
good thing, too, 1 might add, con- 
sidering how fast this baby goes. 
You can get her up to 60 or 90 mph 
so fast Jt leaves your front teeth back 
there somewhere. There's more than 
enough torque and horsepower for 
anybody to handle, and perhaps more 
than enough. 

Just how fast woufd the KZ-1000 
go? I bent down, head over the bars, 
throttle easing open. Soon the white 
line in the middle of the road seemed 

fPleasa turn to nwe 26 h\ 




BIG-DISPLACEMENT MOTORCYCLES— SPECIFICATIONS 
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A new track surface, new 
tires and allowable boost 
in manifold pressure 
all add up to the 
likelihood of a 200-mph lap! 



E ven in tin era of Apace travel and 
supersonic passenger planes, 200 
mph on the ground is plenty fast, It"i 
even more incredible at ft racetrack 
that first opened in 1911 and was 
once paved with bricks I 

Several changed have occurred 
that .should make the 1977 event the 
fastest Indy 500 to date; There haa 
been a small — but tremendously im- 
portant— change in the rules* and the 
speedway has been totally repaved 
since last year. 

Those factors taken together with 
ever-advancing technology and the 
constant search for more power from 
the engines means, quite simply, that 
one or more drivers could average 
over 200 mph for a single lap at the 
“brickyard." One driver, Johnny 
Rutherford, almost did the trick 
back in 1073, He steered his McLaren 
around the course in 45.21 seconds 
for a single lap of 199.07 mph. 

The pop-off valve 

The rule change this year involves 
a little gizmo known in racing as the 
"pop-ofT* valve. Basically, it acts like 
the relief valve on a pressure cooker 
or steam radiator— when the pres- 
sure (measured in pounds per square 
inch, or p.sJ.) builds up to 80 p*s.L, 
the valve releases the excess pressure 
into the atmosphere. 

Last year all cars running at Indy 
had to have the pop-off valve for 
qualifying and the race, This year 
it is mandatory for qualifying only, 
That means cars have an unlimited 
amount of boost available to them, 
the limits determined only by the 
fuel available and the amount of 
boost the engine can withstand. 

The tires 

Additionally, the new surface at 
the Speedway means that Goodyear 
has had to develop entirely new tires 
for the '77 race, 

“When the rules change, as they 
have for 19T7, we must respond," 
says Leo Me hi, Goodyear's director 
of racing. "The tires we ran last year 
will not do the job this year. Beyond 
the fact that cars change, and the 
fact that there will be numerous new 
cars at Indy, the most basic ingredi- 
ent in tire performance ha s changed 



LATE NOTE: fn March, before competi- 
tion be$an, Gordon Jobncoch tan an 
unofficial 20 0.40 1-mp ft iap during tire 
tests. 

MAY 102? B9 



and that‘s the surface of the race- 
track/* 

GooJyeRr currently nupiilies all the 
tires used in the Indy 50(f and has 
wasted no time in preparing for ihi* 
year's rate. “We tested th«rtt im- 
mediately following the repaving. 
They repaved it In June i lft7G> and 
we were there in July* And we've 
been back there two times since/' 
adds Mehl. 

“If you took last year's tire to 
Indianapolis and put it on a new 
car/* Mehl points out, "you would 
blister the tiling very quickly; it 
would fail from heat/' 

The ears 

Not only will there lie all-new tires 




Reposing ot speedway began right afier Iasi year’s race. Mew surface will be big 
Eaclor in (his year's speeds. At 61st running an May 29. cars will speed over 3 feet 
□ l tradition at brick., shown being relaid flush with new surface at si an/ Finish line. 

at the race; there will Vie more all- many && 18 new cars are expected, 

new cars in 1977 than there have and most of them will be in the hands 

been In many years. Possibly as of drivers who have an excellent 
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SPEEDS AT INDY - 1911 T0 1977 



Year* 


Winner 


Car 


Average 

Speed 


Fastest 

Qualifierf 


mmm 


Fifty H&rroun 


Murmon 


74 530 


No 7:mei AvadebEa 




Jdb Dnweon 


National 


76.720 


David Bruce Brown 


[ if Shh< 


AllM GouJi 


Ptugebi 


75.930 


Jack Tower 


1814 


Rene Thc-mas 


Delate 


B2.47Q 


Gcbr^O Bo-illbt 


ISIS 


R .1 1 pfi Qfl Palma 


MefCedCi 


53 B4D 


Howdy WilciJt 


1816 


Darro Rosie 


Peugeot 


64.000 


Johnny Aitkin 


■ i j 


Howdy WiicoK 


Pdogtot 


&E D5G 


Rant Thomas 


I&2S1 


Gaston Chevrolei 


M-Onrbe 


6 El 5Z0 


Ralph DtPalm* 


t92i 


Thomas Millon 


FronSenec 


fig.EiZu 


Ralph DePalma 


1912 


Jimmy Murphy 


Muffhy 


94 490 


Jimmy Murphy 


1823 


1 □mmy WKton 


H.C.S. 


0Q9M 


Tommy MKto-n 


1924 


L. L, Corum and Joe Coyer 


Dueaenborg 


95.230 


Jimmy Murphy 


1925 


PsiorOni Paolo 


E-utfsenbar^ 


101.130 


Leon Puray 


1926 


Frank (.ocur-aC 


Millar 


95.904 


Lari Ceoper 


1927 


Gvo/.je Stud ar-a 


PJ*»nbero 


97 64S 


Funk LPCkhan 


192B 


Lou it Meyer 


Miller 


99.402 


Leon Duray 


tsw 


Ray Ketch 


Jjlmplt* Fislon Kut^ 


sr.sas 


Cl Hi Wnoabury 


1930 


Billy Arnold 


Miller Haris 


100.440 


Billy Arnold 


1S31 


Louis Schneider 


E5ov.ua Seal Fast 


96.529 


Billy Arnoid 


T932 


Fred Fame 


Miller Ham 


104.144 


t.'-u Mcoira 




Ldui* A1*y*i 


TycJOl 


104 162 


Lhll Gumming* 




am Cummings 


Boyle Products 


3 04 esj 


Kelly Fed lib 




KsUjf Pv-tl llO 


6 ntcie Speeaway 


1QN5 240 


Re* Mays 


: ... 


Louie Meyer 


Ring Free 


103 059 


Re^ ('fey* 


' 'J ' ‘ 


Wilbur Shew 


She* Gilmore 


1 13 5130 


Jimmy Snyder 


193B 


Floyd Febert* 


Burd Piston Ring 


1 17.200 


Hcnney Householder 


3930 


Wnbur Shaw 


Boyle 


SIS. 035 


Jimmy Snyder 


194Q 


Wilbur Shaw 


Boyle 


1 14 277 


Rax Maya 


1941 


Flbyd G? 4 via arid Mauri Rote 


Hoo-det Hose Clamp 


115. 117 


Mauri FU 55 O 


1940 


Geoago Robson 


Thorne L n 9 . n i.-e 1 . n j 


111 920 


Ralph Hephtm 


tw 


M.lun Rose 


0lw» Crown Spark Plug 


il 6 . 339 


RvlE Holland 


(946 


Maori Rose 


Eilj-a Crow-t Spark. Flu- 


119 014 


Duka Naloni 


1949 


Rill Hell end 


Slue Crown Spark Plug 


1 21.347 


D|jkg Nftlon 


3950 


Johnnie- Re i id ns 


Wynn '5 Friction Freeing 


121.002 


Well Faulkner 


1951 


Loc W*lHrf 


Bell nger Motors 


126.214 


Walt FnulknEr 


1952 


Troy Rullman 


Agajanlan 


■ZB 022 


Chat Mirfar 


(¥53 


Bill VukOViCJl 


Fuel tcijuoi idn- 


129.740 


□ill Vulftuith 


1954 


Silt Yukovich 


FueL Injactlon 


130.040 


J'-m McGreth 


1955 


Bob SwetASrl 


Jyhr 7mk 


123.209 


JAek McGreih 


1955 


PeL Flahnny 


John iiinfc 


126,480 


Pel Flaheriy 


195J 


$asn Manks 


Soldnd ixhaui: 


135.501 


Raul Itus&e 


1953 


Jimmy firman 


Be lend A-P 


133 79 T 


5iC< Rel hrifnn 


1959 


Rodger WSfd 


Loader Card 5D0 Roadster 


135.857 


Jchnfty Thornton 


i960 


Jim Raihmann 


Ken-Peol 


130.767 


Jim HurlubiSo 


1961 


A J Fflyl 


Botes Seal Fast 


139.130 


Eddie SaehB 




Hodgei Ward 


i eader Crud 500 Roadster 


1 40. 293 


^Hrnelli Jonei 


i9sd 


Par no I H Jones 


Ag.ii urn jm Willard 8a1Leiy 


143.137 


PertvbEli Jonas 


1964 


A. J. Foyt 


Sh-erelon Thompson 


147.350 


Jim Clark 


(955 


Jimmy CL.irk 


Lotus Powered by Ford 


150 066 


A. J. Fdyt 


(956 


Graham Hid 


American Red Bjll 


144.317 


Merio A^droKi 


1957 


A. J. Poyt 


Sfteraion Tftompion 


151.207 


Mat ib Andretti 


1949 


ti LiLf Lfpeer 


fllalojit 


152 332 


Joe Lean ard 


i860 


Mario Andretti 


§TP Oil Trcatmanl 


1S6.B67 


A J Foyi 


1970 


Al Uniur 


Johnny L*-gh Lnifyg 


155,749 


Ail 


. i- + 


Al Gnsfl-r 


Johnny LiQl'Ining; 5D0 


157.735 


Paler Re^bh 


5372 


Al a rx Donohue 


Sunoco McLaron 


162.002 


BbUby Uneer 


*7} 


Gotdon Johncock 


5TP D untie OH filter 


159.036 


Johnny RuihorltjFd 


197 4 


Johnny Rulhejrfdrd 


McLaren 


166.589 


A J Foyl 


1975 


flotby Unsor 


Jorgensen £eg‘e 


149 213 


A. J. Foyl 


(976 


Johnny ftuitieirorc 


McLlitfl 


1 4B.7Z5 


Mat -c- An d^vili 


: &77 


7 


7 


? 


? 
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chance of winning; a firat, second, 
third, or— in the case of Ad. Foyt — 
a fourth Indianapolis 500, 

Early odda-on favorite to set the 
fastest time and, conditions being 
right, break the 200-mph barrier i]s 
the process, is the new McLaren 
M24-Coa worth. The new McLaren is 
a close relative of the McLaren M23 
which carried James Hunt to the 
world driving championship last 
year. In fact, one of the M2 8s was 
left in the United States last fall af- 
ter the U.S Grand Prix to serve as a 
test bed for the new Indy car. 

Powering the M24 will he another 
close relative. It's a turbocharged 
(exhaust-driven supercharger) ver- 
sion of the Co £ worth VS, an engine 



by Britishers Mike Cos tin and Keith 
Duckfcorffr and funded by Ford of 
England in the mid-'tiOs. lt T s the 
most popular engine in Grand Prix 
racing and was used in Hunt’s 
championship McLaren last year. 

Team McLaren will have First Na- 
tional City Travelers Checks as the 
sponsor for defending winner John- 
ny Rutherford. Additionally, two 
other M 24-Cos worths will he in the 
hands of racing impresario Roger 
Pensk« for Torn Sueva (the Norton 
Spirit i and Mario Andretti i CAMS 
Special ) . 

Andretti dazzled the troops last 
year by setting the fastest time of 
all, but started toward the back be- 
cause an overseas Grand Prix race 



caused him to miss the first week- 
end of time trials when the pole is 
awarded. 

Tyler Alexander, Team McLaren'n 
Boston- born team manager, hedges a 
bit when he considers a 200-mph 
lap: “It ready depends on what kind 
of a day it is. There's r possibility 
we might break the record, yes. If 
for some reason it's really hot and it 
has rained and the track is lousy, then 
I don’t see it happening, 1-Jut if it's 
cool and there's no wind . . he say?, 
his voice trailing off into contempla- 
tion of his team being on the pole 
with a new record and heading for 
a third win. After all, they started 
first and they finished first in the 
(Pi eo s o h--™ ra page 2 * r ) 



Qualifying 
Speed (,mph) 



Year 



se 45 
m m 
99 ee 
!?is no 
96 £9 
■ 04 

15 



109.75 

idc.M 

104,17 

ldfl 037 

113.199 

111.T5S 

f £0.100 

122.391 

12D 599 

113.2GB 



116 OSD 
117.363 
116.520 
1(9.329 
1^.730 



119 644 

1£5.2i7 



125 769 
130 130 
I2T.BS0 



1 as. 691 
133.944 
126.755 

151.003 

132.939 

134343 

136.472 

139.034 

136.392 

141,033 

i«2.5ad 

145.5W 

T4H.617 

145974 

145 soa 



H&.C56 
147. 4St 

ISO 370 

‘41. 1 53 
15B 629 
191.233 
165 499 
t64.9fi2 
171.659 
17&.5*4 
170.221 
i TA ;,7 : 

1&5 04D 

lB3 41 3 

191.632 
193 976 

169 404 

? 



Speed Milestones 



Driver 


Car 


MPH 


Ren? Thomas 




LfrP 

oven ico. 

1 • 7 R 


Bill Caitfndrifst 




L/,P 

OVER 12S 
125.133 


Parne(fi Jones 












Peter Person 




i 


Johnny Rutherford 












? 


? 


OVER 2001 



^ Siill sLnntli ,1 iaco fLco- r d. 



njHtiiriH mv jpcMHw nj 
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PM OWNERS REPORT: AMC PACER STATION WAGON 

4 * '* 

No one feels wishy-washy about 
AMC’s eye-catchingest wagon 

A nationwide survey based on 908,301 owner-driven mites 
by Michael Lamm west coast editor 



S ome people consider the Pater unusual- 
looking, especially the wagon version , 
Others think it's “cute," “futuristic," “adora- 
ble" “striking," “handsome," “origina!" 

Whatever yuu think of the Pacer's styling, 
AMC certainly can't be accused Of copying 
anyone. As A merit an Motors' design vice 
president Dirk Teague noted at the Pacer 
wagon’s preview \ “At least we’re not bringing 
out another button-down Mercedes." 

The significance of the Pacer's styling is, 
Indeed, evident: More purchasers bought the 
wagon on the basis of its looks than for 
any other single reason. Of the 1000 Pacer 
wagon owners we surveyed, 41.2 percent listed 
“styling" as their primary buying incentive. 

We'd like to let a number of individual 
owners have their say. The following re- 
sponses to our questionnaires are representa- 
tive, 

First, a self-employed California product 
designer, aged 40: "1 wanted an auto that 
showed some original industrial design, warn 
large enough for comfort, and offered some 
promise of gas savings. I'm fi-4, 320 pounds, 
have driven the Pacer wagon up to 500 miles 
a day and am surprised by the comfort. What 
I like most are performance and comfort, 
especially when driving in the high Sierra 
and on secondary gravel roads: also visibility, 
handling, steering, suspension, good brakes 
and the optional reclining seats. My com- 
plaints are shoddy materials and workmanship 
in the interior; also difficulty in getting parts 
and proper repairs. For example. I've had 
the car in the shop for a total of eight days 



for little things — -nothing major— and the gas 
gauge still doesn't work." 

Now a 45-year-old North Carolinian who's 



Forty-eight cubic fttl 
Of cargo capacity ^ 
with Ihe r MPl ^ 
folded flat 



Size and roomlnei* 
E)6d for lecond, but 
styling brought buyer* 
Into Ih* showroom. 



the branch manager far h vacuum cleaner 
company: “I need a ear with plenty of 
interior mom plus economy. I’ve found the 
Facer wagon excellent in every way— hasn't 
needed a bit of servicing in 15000 miles; deal- 
er's sales policies excellent: excellent body 
work except for some loose carpeting around 
the pedals, I especially like the big, fat bucket 
seats, the big-car ride, the wide doors and the 
Pacer's handling on the road. The only prob- 
lems f can see are that the outside mirror 
should be about six Inches forward of its 
present location, the steering wheel seems too 
large, and the dimmer switch is too far from 
my foot." 



A Michigan factory worker, aged 47: “I 
amc dropped it* w * ft attracted by the looks and body styling, 
overdrive op ifon ih I* I had been driving Oldses and Pontiacs, but 
year, tail a four-speed ► because of gas prices, I decided to try a 
i* available. aniatLer car. Workmanship is pretty good, with 
only minor defects like a cracked door panel 
and some misalignments. Dealer didn't pres- 
sure me to buy; salesman polite, helpful, ef- 
ficient No problems yet- so can't comment on 
dealer's service department Rides better than 
the average small car, especially over rough 
roads. I particularly appreciate the handling 
ease, roadability, roominess, body styling and 
dependability." 

A Kansas rubber worker, aged 57; + T 
bought Fords every two or three years for 
20 years, have driven nearly every make of 



fPloass turn to p age- 34 3 ) 



Summary of 1977 Pacer Wagon Owners Reports 

90 S , 301 



Total mile* driven 



Average miles per qallon 

212-cp.-lr. Sit 

In town {EPA. is manual) 1 5.5 
Lane trip* | EPA 23 manual) Lf.fl 
SH-cu.-Ir, Si* 

In town (CPA. 17 manual) IS. 4 

Long Iripv [EPA. 24 manual) 19. f 



Specific dS-tl-iheff 
Got mileage 
lOurer than c-ipecind 
Poor .quality mpteriolf. 

Lack cl power 
Initial cast tap high 

What chanqts would fnu like- 

Sclfor qai nilngan 



ZB.4% 

7.5 

7.1 

4.1 

ta stel 

11.57* 
7.J 



Comforf opinion (rrar lfatl; 
Encillint 
Very good 
Good 
Fqli 
Poor 

anr nfckmital tro-ublel 
No 
Tv* 



30.4% 
> 0.1 
22.5 
. 7.1 
1.2 



53,37* 

447 



Goad 

AV4TOOB 

Fair 

Poet 



. ,13,1 

14.4 

4.1 

. . 117 



Number of up, hides owned: 

Pacer only 4S15 I '% 

Two can . 45.0% 

Th ree co ri .... 5.7 

Four cat? 2.7 



Engine choice*: 




Bigger g-lavebor 


5.2 






Five or more cvn 


□.4 


i 37 ■ c ii , - "fr r Six 


IS..57* 


Man, pcworlul angina 


4.7 


What typo at trouble? 








iW-ca.-Fft, sir 


B4.5 


Biaacr-quality moiorloii 


4.7 


Garburetar 


24 2% 


Maker, of other ears owned? 












Electrical 


12,5 


Chevrolet .... , 




Why did you ehc,a*r the Pater 


waqan 7 


Workmanship opinion: 




Tranimitflon 


7.5 


Volkieagen 


.15,0 


Styling 


41-2% 


EvteEEenl 


10.4% 


Gil leak* 


7.5 


Fftrrf 


137 


She 


31.1 


Goad 


45.3 






Ofotmobile 


.. 7.7 


ftoBmineti 


32.4 


Average 


127 


Drd you fit It yOufSelf? 




Suit! 


7.0 


Ecpaamy 


1Q.0 


Fair 


7.7 


No 


N.3% 






H □ n d 1 i n g 


147 


Poor 


1.5 


ret 


4,7 


Age distribution al owners: 
















15-29 year* - 




Spec lit likev 




Comfort opinion [front soqtl: 


Dealer repairs mtEifactory 7 




10-47 V eon 


M.4% 


Handling 


54.4% 


Einllfd 


42.1% 


Yet . 


47.4% 


SO-plwt 


.34.4 


ConUort 


IS 7 


Vary good 


197 


No 


30.4 






Styling 


11.3 


Goad 


5.1 






Would you boy another Paitr wa^on? 




21,5 




U 


Dealer* service opinion: 




Yet 


02 3% 


Goad vlrioA 


25.4 


Poor 




Excellent . . 


317% 


Mo 


. 177 



*Perc#ntoqei mi-g'lit nsi equal IW% due to ratindTug or [rsuFficiemi data. 



92 



SiqEHHyH il! 



POPULAR MECHANICS 





Wagon weighs, a intro 76 pounds 
more man sedan, uses two versions o( 
AMG's m-Mne Sue verucai 
la IN amps allow tong Nit-gate for 
lower loading still. Unitized 
body has isolated suspension plus 
rack-and-pinicm sleeping. Reclining 
seats, special interior, fancy 
wheels come in 0/ L luxury package 



Although only 4 inches, longer than 
the Facer sedan, wagon version provides 
48 cubic test of cargo capacity on 
li flat, carpeted chrome- ribbed floor. 

Rear ventl-panes open, and rear riders 
report ample let} room Wide doors 
make lor easy entry and exit. 









The best weapon for a 
winning game may not be that 
costiy model youVe wanted. 




I f you haven't been through the 
racket section of n tennis pro shop 
or large sporting goods store recent- 
ly, it may surprise you to find an 
array suggesting that NASA scion- 
tiats are trying to reconstruct a 
medieval armory. The tennis boom is 
being invaded by technology, with 
the current focal point being the 
ultimate “weapon" of the game, the 
racket. 

Only five years ago f you chose be- 
tween a wood or metal racket and 
paid about $35 for a top-line, pro- 
fessionally endorsed model Today, 
you can walk into a tennis specialty 
store and easily pay as much as ?200 
for a racket that may not only fail 
to give any significant lift to your 
game, but could actually increase 
your chances for a serious case of a 
painful affliction known as 
tennis elbow. The entry 
of some 30 million 
Americans into ten- 
past 



exotic 
new racket 
improve 
your game? 



by Robin Nelson 



PM phQto: £u& Gulden 



five years r for a current total of per- 
haps 40 million players) is partly 
responsible for the atmosphere of 
technological innovation, both dubi- 
ous and legitimate. But a good ileal 
of the cause lies in the nature of the 
game itself. 

Good tennis is an exacting, pains- 
taking ami time-consuming pursuit, 
for which bet ter-t ha n -average physi- 
cal condition and athletic ability arc 
prerequisites. Yet few average play- 
ers, or “intermediates” as tennis 
players style themselves, spend much 
lime just practicing the game. Pub- 
lic courts are jammed, playing time 
limited, and fees for private and club 
courts arc going through the roof. 
Having paid if 20 or more for an hour 
of court time indoors in most major 
cities, few players are going to spend 
it smoothing out the rough spots tn 
their strokes. 

Teaching professionals and coaches 
rail against this syndrome* but to 
little avail. A more powerful influence 
ib the oftqn evident American ten- 
dency to look for any available tech- 
nological shortcut— better equip- 
ment, better shoes, a better racket. 
At least partly in response to this 
approach to the game, there are now 
some three dozen different tennis 
rackets on the market, at retail 
prices of from to $200, which 
aren't made of wood or metal, but 



te rials are bonded or molded to- 
gether. Elements of wood, steel, 
aluminum, glass fibers, epoxies and 
plastics are all being used in these 
racket frames, but the glamour ele- 
ments of composite matrix construc- 
tion are graphite and boron fibers. 
These space-age fibers are manufac- 
tured molecule by molecule in super- 
hot furnaces and then woven into 
tapes or mats which can be built up 
arid bended with epoxy resins to 
form a structural unit — n racket 
frame — with an a mazing string in- 
to- weight ratio. 

Tennis rackets made this way are 
undoubtedly Stronger than those 
made of wood, fiberglass or metal. 
Yet even more is being claimed for 
composite rackets, which are often 
promoted with statements that fall 
just short of guaranteeing a remedy 
for every Haw in the average hack- 
er’s technique. Tve pored over a lot 
of racket brochures and ads recently, 
and while high-school physics is only 
ei dim memory to me, it seemed that 
a number of thnsc amazing pieces of 
equipment had escaped from New- 
tonian reality, 

1 read, for instance, that a new 
graphite racket from a major maker 
‘"does 70 percent of the work,” As 
intriguing as that may sound, “work” 
is a formal definition in physics — a 



measure of force moving through 
distance. I phoned the manufacturer 
and was referred to another com- 
pany that supplies the graphite 
racket frames. Their project engi- 
neer, however, could offer no guess 
as to how the statement originated. 
This was a surprise, since I had an- 
ticipated the claim to be a distortion 
of a 70-percent coefficient of restitu- 
tion (the proportion of thy bail’s 
original velocity at which it rebounds 
from h given position on the racket’s 
face), which would he a good one as 
rackets go, but would by no stretch 
constitute “work," 

11 There’s a very low level of 
sophistication in research and de- 
velopment among tennis racket manu- 
facturers,” another engineer told me, 
A former corporate R£D director in 
a high technology industry, he had 
been appalled when during a visit to 
one of the top-brand racket com* 
panies he had asked to see their inb 
facilities, "The most complicated 
piece of equipment they showed me.” 
he recalls, “was nothing more than 
a machine that automatically throws 
ttinnifl balls at a racket to see how 
long it holds up," 

Could it hq that a lot of expensive 
and highly touted tennis rackets are 
the product of guesswork? “Accord- 
ing to nm H studies, the manufac- 
turers must be doing a lot of guess* 



are of composite construction. 



ingf' says Dr, Gideon Ariel, Ariel, 




To manufacture them, dissimilar 
—often exotic and expensive— mu- 



The open throat, lo Cut wind 
resistance, is an example 
^ of innovation designed 
Sj^ to give player 

an edge. 
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a forma] Israeli Olympic discus 
thrower, heads a Massachusetts firm 
called Computerized Biomechanical 
Analysis. By computerizing the 
images from high-speed motion-pic- 
ture film of various athletic activ- 
ities, Ariel can analyze performance 
and utilize computer simulation to 
predict the results from adjustments 
or improvements in both technique 
and equipment. He helped Spalding 
design a new tennis bull, and those 
studies have prompted him to look 
more closely at tennis rackets. 

Besides talking to Ariel and other 
researchers, l also consulted such 
tennis experts as Vic Braden, the 
psychologist-tennis pro who runs a 
Tall for nia complex known as the 
Tennis University and has become 
pne of the country's beat -known 
teaching theorists, and Roy Emerson, 
the Australian champion who has won 
more major tournament singles and 
doubles titles than any other male 
player and now spends much of his 
time teaching. As a result, l reached 
one primary conclusion concerning 
tennis rackets: Their importance to 
the average player’s game is entirely 
overstated, What follows is a run- 
down of the most common mislead- 
ing impressions. 

■ My selection of a tennis racket 
is critical to my game. In the words 
of Vic Braden, "the selection of a 
racket 3s way overplayed. Every- 
thing is already over-engineered, 
and by that I mean there isn’t a 
player on the fate of the earth who 
can play up to the potential of any 
good, modern racket — wood, metal, 
what have you," 

■ M> racked doesn't give me enough 
power. Any 1 0-year-old with a rea- 
sonably well-coordinated swing can 
hit u tennis ball from one end of 
the court to the other with good 
pace (speeds on it. Whippy metal 
rackets offer a trampoline effect 
that can add speed to a shot, com- 
pared to a stiff wooden racket, but 
is it relevant? "The average play- 
er's overwhelming problem," says 
Vic Braden, "is not generating more 
power but controlling the power he 
or she already has. Racket design- 
ers talk about increments on the 
order of four miles an hour now — 
it's meaningless/ 1 

• Then maybe I just need a heavier 
racket. Probably not. You remember 
the formula for kinetic energy— mass 
time a velocity nqHttred over two. You 
gain a lot more power by increasing 
velocity rather than weight. That 
"macho" type at the tennis club with 
the heavy racket has forgotten that 
Mickey Mantle swung one of the 
lightest bats on the whole Yankee 
team, 

■ Okay* how about a new racket 
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with less wind resistance? Ads for 
rackets with a divided throat or a 
"slimmer profile" make much of low- 
ered wand resistance and are a clas- 
sic case of those minuscule incre- 
ments Braden talks about. They never 
go into exact figures or factors. Re- 
sides. swinging a racket with any 
upward or downward component to 
add spin to a shot changes the angle 
of attack to the resisting air 
away from IKK and further dissipates 
the infinitesimal advantage — it could 
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Melal racket, struck olfceoter by an 
05-mph ball, shows flex in MtT photos. 




Lamina lad wood racket showed Ihe largest 
flex in lests Tor Tony Trabert Division. 




Graphite, in Pro Group's Tony Trabert C-6 
model, appeared strongest with least flex. 



even result in a divided-throat rack- 
et having more "wind resistance," 

■ Forget power* then. I want one of 
the new rackets that will give me 
more "touch*" more “feel/ 1 Good 
luck. Gideon Ariel's studies at CRA 
showed that a tennis ball makes ac- 
tual contact with any conventionally 
strung racket, under normal playing 
conditions, for only 3,7 to 4,2 milli- 
seconds. It takes a nerve impulse 
approximately 30 milliseconds or 
more to gel from your fingers to the 
cortex of your brain. Ill other words, 
the ball is long gone before you "feel" 
it, and as far as your being able to 
"control" the ball while it's on the 
racket, that's pure fantasy. 

■ Fll change my strings* or lut^en 
them, for more control. More myth- 
eulogy. Ariel's tests also showed that 
even when loosely strung rackets 
were involved, the composition of 
the racket frame more often deter- 
mined differences in how long the 
ball resides on the racket face -and 
oil some of them il was less time 
than with tighter stringing, Bernard 
Kamiustein, who developed a unique 
stringing pattern for the Pane ho 
Segura Sweets pot racket* used a 
computer to analyze the behavior of 
strings very closely. He claims ex- 
tensions of residence time by as 
much as a factor of 10 on his string 
pattern C remember, we’re still talk- 
ing milliseconds and the ball is still 
gone before you can react to itn 

In his work, Kami ns tel n also coin- 
cidentally exploded one of the most 
widely held misapprehensions in ten- 
nis: Gut strings are more resilient 
than nylon, "Gut and nylon have 
nearly identical coefficients of elas- 
ticity*" says Kaminstein, "and 
elongation under strain is also the 
same, if there is a difference that 
could affect play, ii’s only in the sur- 
face of gut strings which are rough, 
on a microscopic level, and keep the 
strings from moving as much as ny- 
lon* and therefore dissipating energy 
through friction/' A substantial dif- 
ference? "Not at all." says Kani in- 
stein. 

■ Graphite and composite rackets 
resist torque from ollcenler shots. 
That’ll help my gome, A stiffer 
racket* whether reinforced by fiber- 
glass, boron or graphite fibers, will 
give less twist when the bail strikes 
away from the dead center of the 
strings. However* more of the initial 
shock of that twisting force will be 
transmitted to your elbow, and doc- 
tors who have studied the problem 
say torque is a major factor in the 
tendon and muscle inflammation we 
call tennis elbow. Tennis profes- 
sionals. who play most frequently, 
have not rushed in great numbers to 
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Test bed for 
the Shuttle 



Jft nyonc wandering unsuspectingly 
into the cavernous maw of 
Building S>-A at Johnson Spate Cen- 
ter, Houston* Tex,* may come away 
wondering about his mental balance. 

Out on the g teaming <h air bearing" 
floor, space-suited astronauts wear- 
ing shoes with suction cups walk 
across vertical walls like giant flies. 
On one side of the hangar-like space, 
a triple-jointed metal robot “arm" 
with a 50- foot reach lifts and lowers 
a 32, 000-pound arrangement of gad- 
getry, or gently manipulates a bulky 
cylindrical air bag AO feet long in 
and out of a canvas cradle. 

In the distance, ft huge, far-out 
craft is acrawl with space-suited 
men who act as though they were 
getting ready to leave this world. 
They are ! 

The sprawling complex is a test 
bed for all the systems and equip- 
ment destined for use in the Space 



At right, I man in Upper Stage 
(JUS) solid-fuel systems tor 
boosting future crab to 
higher orbit or plane) ary 
trajectory, lloat free of 
Shuttle Orb iter for s lock- 
piling in space. Boeing 
envisions use of Shuttle 
lo ferry such freight. * 

Shuttle when it heads for orbit in 
198(1, The wall- walkers are evaluat- 
ing ‘‘foot restraints"’ that may have 
to be used by crews on the Shuttle 
Orbitar, The rubber cups on their 
soles, adapted from auction tabs 
used by glaKiers to carry panels of 
plate glass, will help them cling to 
surfaces when orbiting in weightless 
space. 

That gawky crane is a prototype 
df the 50-fool manipulator arm that 
will be mounted on the Shuttle 
Qrbiter to launch and retrieve pay- 
loads* “deposited” in space from 



Shuttle cargo hays. The hig air bag 
simulates something called an In- 
terim Upper Stage dUS> — a solid- 
fuel rocket system that will be stock- 
piled in orbit Yjy Shuttles and Lined 
to propel future space vehicles in- 
ward other planets. 

And that huge spaceship is a 
mockitp of the Shuttle itself, in- 
strumented far computer-simulated 
flights in and nut of Earth's atmos- 
phere, so that crews -in-training can 
adjust to the details of getting the 
ship land themselves < out there and 
back safely, * * * 





Test subject (left) in '’side mode' 1 checks suction- 
cup shoes (above) for wall-walking in Houston. 
Shoes may help him cling lo surfaces in spate. 



Inside Building 9-A al Houston, scientists use a 
60- fool inllatable hag {below) to simulate a 
payload In order to check operation oi a proto- 
type manipulator tbal will be mounted on Shuitle. 




MAY 1 977 



9 ? 




.Keep. 

intouch 

from 

anywhere 

You’re never more than a hearty beep 
away from a phone call to or from 
the highways and byways of the world. 




by Hans Fantel 



Our of touch? Not if you dcn'l 
to bo. You can phone to 
and from your car or ba 
signaled when someone 
has a message for you only. 
Heart of such communications 
is computer switching eerier 
{right} through which calls 
are routed, Range of car calls 
is being extended by °ceJr 
system (shown) with receivers 
spotted at distant intervals; 
sound then travels via 
underground wire? to computer. 




O n Mondays, when 1 have to go 
into New York 1 often get a 
ride with Bob Gorsky, who has a 
house near ours anti works on Wall 
Street. I do the driving so Bob 
can get in some early work* Orte day 
recently a steady drizzle slowed up 
traffic, and the bridges into Man- 
hattan were jammed. J knew we'd 
he late. But none of this bothered 
Bob, Hts secretary was already read- 
ing his wail to him over the ear tele- 
phone. 

"Hold it*" Bob said suddenly into 
the phone, 'Tve got to check this 
out/ T He hung up and looked at hia 
watch. It was 9:46. The New York 
Stock Exchange would not open for 
another 14 minutes. 

He had just received information 
concerning a company in which one 
nf his clients owned 6000 shares. He 
lifted the receiver again, waited a 
moment until the amber light on his 
phone told him that he had a free 
channel, then dialed a Washington 
number and talked briefly with some- 
body at the Commerce Department — 
something about a copper shortage 
that might raise coats and trim 
profits for his client’s company. Then 
he made still another call, first dial- 
ing the Internationa] code for Swit- 
zerland. Within seconds, as I swung 
the ear onto New York's East River 
Drive, he bad contact with Zurich 
via satellite. 

Thanks to the time difference, the 
Zurich Stock Exchange had already 
been open for hours, In fluent Ger- 
man t Bob told the Swiss branch office 
of his firm to sell hia client's fiOOd 



sharea on the Zurich Exchange, Then 
he looked at his watch agatrti — 
two minutes before Wall Street 
could react to the news about the 
copper shortage. Meanwhile. Bob had 
gotten hia client out of a shaky situa- 
tion, saving him thousands of dollars. 

He patted the phone. ’"This gadget 
really paid off today,” 

Ifs not CB 

Unlike CB, car telephones) can call* 
or be called from any other phone 
anywhere in the world. They are 
radio extensions of the regular tele- 
phone system. Again unlike CB, they 
offer privacy. Other cars can’t listen 
in while you talk. They just get a 
busy signal on your channel. (How- 
ever, listeners with public service 
radio band monitors could eaves- 
drop, ) 

Bob sometimes lets me use his car 
phone when I ride with him, though 
my calls are less dramatic than his. 
Usually, I just ask my wife to hold 
off dinner when we’re late. But in 



my own line of wwk, l often have 
benefited from another type of mo- 1 
bile communications device now ex- 
periencing it great upsurge: the 
"beeper,” a tiny radio receiver that 
fits into your shirt pocket and lets 
you know when someone is trying to 
phone you. As a reporter, I do a lot 
of running around. At the same time, 

I must be reachable for ray editors 
and information sources. The beeper 
solves that problem. Anywhere with- 
in about 70 miles from my home base 
In New York City, it whistles in 
my pocket whenever somebody dials 
my number. 1 then head for the near- 
est phone and call my answering ser- 
vice to get the message. 

Both the beeper and the car phone 
have lately undergone some radical 
technical updating. Together, they 
now form the frontier of the rapidly 
growing field of on-the-go personal 
communications. In New York alone, 
more than 40,000 people are now “on 
the beeper.” I asked David Kaas of 
New York's Mobilphone Corp. what 
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Out ol sight but never out of touch. She can call Tor help or while away a long 
cross-town drive chattrng wilh a Iriend with this ultra-modern push-button telephone 
in her car. She even can have a radio paging lirm send a message to someone special 
To do ihat she would make a normal mobile telephone call to message service 
personnel, They, in turn, would transmit a coded signal to alert the person Tor 
whom the message is intended, hhs paging receiver would beep for his attention. 



Any phone in Ihe world will connect 
you with personnel who send beeping 
radio signal to receiver wearer 
Chirping tones alert him that a 
message awaits hss return call 
Beeper receiver (above) can be 
clipped to belt or hidden inside 
pocket, easily silenced wilh touch 
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KEEP IN TOUCH FROM ANYWHERE 





Hearty beep ot Motorola pocket receiver 
can be heard many feet away or whan 
muflled inside breast pocket of winter 
coat. Beeper fabova) is a tiny FM 
radio receiver which listens silently 
for special VHF signals aimed at it. 

When correct code is heard, it chirps an 
electronic tone. Complete beep a r 
receiver, including built-inside antenna, 
is clipped on belt nr inside shin or 
coal pocket. Dial telephone (left) is 
standard in-car mobile I wo- way radio for 
phone calls to and bom anywhere. 



accounts for the rapid upswing in 
the number of subscribers. 

Not just doctors 

“People want to keep in touch," he 
said, "It's no longer just doctors and 
emergency services using this kind 
of radio paging. More and more, it'd 
just people who want to keep within 
reach, no matte] - where they are. 
After all, the beeper is the only way 
to get hold of someone when he's 
away from the phone. You don't even 
have to know where he is to contact 
him, The signal will seek him out. 5 ' 

Kass, a stocky bearded man bus- 
tling with energy, was showing me 
the base station of his beeper service. 
Lights were blinking along racks of 
electronic gear. “Looks like a com- 
puter/' I said. 

“Basically it is/’ Kass explained. 
"Suppose you want to get tn me while 
I'm out walking or at the movies. You 
just go to any phone and call my 
number — each beeper has its own 
phone number. This computer here 
takes the call and immediately codes 
it into a short tone-burst consisting 
of five notes. Then it sends out the 
tone- burst simultaneously over sev- 
eral linked transmitters spotted 
around the area to cover a region of 
about 75 miles in radius. All beepers 
in this area will hear the signal. Bui 
only my personal beeper will re- 
spond. The five-tone pattern acts like 
a key to a lock when it hits the de- 
coder in my beeper. Only when the 
decoder recognizes its particular 
tone -burst will it close tine solid-state 
switch that activates the sound gen- 



erator." Moat units work this way. 

Despite the large number of calls 
relayed by the computer, there is no 
delay. The computer can rattle off 
move than 30b tone-bursts per min- 
ute, each representing a completed 
message to one particular person, 
“The average waiting time for an 
incoming call to get on the trans- 
mitter," Kass HEiys prpu <Jty p "is about 
0.002 second," 

This new computer-based technol- 
ogy of radio paging makes available 
channels far more efficient. Some 
years ago, radio pagers were simply 
receivers tuned to a base station at 
a telephone answering service. The 
operator would keep reading off num- 
bers into a microphone. Every so 
often, you just turned on your re- 
ceiver to check if your number was 
being called— -an awkward, time- 
wasting procedure. Besides, the re- 
ceiver weighed about 1 % pounds and 
was rough on batteries. Today’s 
miniaturized pagers weigh just four 
ounces, fit unobtrusively into a shirt 
pocket, and will run a whole month 
on a single A A battery, assuming a 
daily on-time of about 10 hours. 

Better than I wo -way radio 

These improvements account for 
the beeper's fast-growing popularity. 
Many service industries now use 
them in preference to two-way radio 
to keep tabs on their personnel in the 
field. "Two-way radio didn’t work 
nearly as well for us," says the man- 
ager of a building maintenance firm. 
“It's good only if the guy is in the 
car," His plumbers, electricians and 



refrigerator and heating repairmen 
now carry beepers to tell them when 
to call the home office for updated 
instructions on their daily rounds, 
“We find that four men with beepers 
can do as much work as five with- 
out," the manager reports. “ lies i ties, 
you need no base station of your 
own. Any phone becomes a base 
station." 

Everyman’s beeper 

Hut the most surprising trend, 
says Kass, is the current spread from 
business and professional use to 
private individuals. "One of my cus- 
tomers uses it so her baby-sitter can 
reach her any time anywhere- An- 
other gave a beeper to his girl friend, 
who 5s a horse trainer. Before, he 
was never able to get through to her 
when she was out on the track.” 
Now, presumably, he can reach his 
filly even when she’s on a horse. 

For some people, the beeper has 
become a status symbol — something 
to bolster their ego. To them it 
means, "I am important enough to 
be wanted and needed. I must be 
reachable," That may be the reason 
why beepers are now the rage among 
gadabout socialites who even wear 
them at the beach on a necklace* 

The strangest of ail beeper clients 
a bo wears her around the neck. She 
is the lead cow of a herd belonging 
to a farmer in Wisconsin who trained 
her to head for the stable when she 
hears the beep. He phones her at 
milking time, and the rest of the 
coWs follow her home, 

(PlCdSc turn to page Xd'lj 
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Ramil houteboalt (below) average 39 to 4B ft long, 
have modern gafieys (right) and sleep six.. Mo us boatmen 
ohen go ashore for sightseeing and CQOkoutS (bottom). 



chning through the outdoors thia 
isummer will be sounds of & growing 

ncredible num 



stampede. Americana w 
bers are taking to the woods and wa- 
ters on do-it-yourself vacations. Vacation- 
era are finding that participation in every 
aspect of outdoor life is fun r And such 
vacations are less expensive than luxury 
trips where you do nothing. Available 
to you today is an amazing variety of ex- 
citing dci-it-youraetf outdoor adventures 
What I have done is select five samples 



to give you a genera] idea nf what is en- 
tailed in taking a do-it-yourself 
vacation. 

(For some extra d-i-y idea*, PM went to 
Adventure Travel U.8.A. which lists more 
than 1000 outfitters for river runs* pack 
trips by horse, mountaineering, covered 
wagon treks, cycling tours, cattle drives, 
windjammer cruising, four-wheel-drive 
trips, boat cruises, float trips, scuba 
trips, soaring andi the like. The book is 
available for $4,25 or $5 via first-class mail 
from Farm, Ranch & Adventure Guides. 
36 E. 57th St, New York, N Y. 10022, > 



5 great 

do-it-yourself 

vacations 



WILD RIVER RAFT TRIP 

Whitewater rafting is still in its infancy, 
but the growing popularity of this ac- 
tivity attests to the quality of this type of 
vacation experience. Such trips are ex- 
citing enough to hold anyone's interest. Yet. 
they're still safe enough for participation by 
the entire family. Day a are a pent drifting down 



Pick one of these getaway trips and lend 
a hand for an unusual summer adventure. 

by E. L (Buck) Rogers 
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FIHfi fishing means a loi of 
3c l i on end targe Osh taken 
If am lit lle-fi shed lakes 
( above) deep in the wilder- 
ness. Small aircraft equipped 
wilb floats are the key to 
Ihese fishing irlps that are 
available in me Canadian 
northwoods. Remember, a do- 
u-yourself fishing Irip requires 
you to do some cooking and 
camp chores, even if il is 
during a shore lunch of gold- 
en brown liltels (left). 



Wild river reding is excit- 
ing, but not as dangerous 
as It looks. Neoprene- 
rails are unglnftabie, and 
skilled boatmen know 
how to maneuver through 
(he wildest rapids. Most 
of the trip is lazy (trifling 
with frequent stops along 
e he way. Shooting the 
rapids (above) is all lun. 






scenic canyons with alternating 
stretches, of exciting rapids anti 
xtretcheH. of quiet water, with fre- 
quent stops for shore excursions, & 
refreshing swim, or to fish feeder 
streams which empty into the river. 

These float trips are conducted on 
n number of western river 1 ), with the 
favored being the Green -Colorado 
river systems located in the scenic 
badlands region along the eastern 
Utah border. The two trips I’ve made 
included a boatman guide to handle 
the raft and supervise the cooking 
and camp chore-). But all members of 
tiie party still pitched in to do the 
things that had to be done. This type 
of float, which in cl tides food, all 
equipment, beer and soft drinks, even 
dinner wine, is priced at $285 [ier 
person for a five-day trip. 

Outlaw Trails, which operates out 
of Green River, Utah, also offers a 
complete do-it-yourself package for 
those who wish to drift down a more 
tranquil river completely an their 



own. This package includes a com- 
pletely equipped raft, life jackets, 
cooking and camping gear, ice chests, 
first-aid kit, a river guide book, and 
ground transportation to and from 
the river at both put-in and take-out 
sites. Par an extra $12 per person 
per day this outfitter rtlso furnishes 
food and ice. Including the latter, the 
tab far a five-day raft trip on one of 
these rivers ia a reasonable 3155 per 
person, 

So take your pick. You can rush 
through fast rapids with all the 
thrills of ffiHt-water excitement, nr 
you can wander the leisurely route 
of the relaxed drifter. 

Rafts are unsinkable, and the riv- 
ers used for this type of trip do not 
have any dangerous rapids. For more 
information contact: Outlaw Trails, 
lnc. f Box 336, Green River, Utah 
84525- Wyoming Travel Commission, 
J-25 at Etchopare Circle, Cheyenne. 
Wyn. 82002; Idaho Outfitters and 
Guide Board, 1365 M. Orchard, Rm. 



SOS, Boise, Idaho 83704; Montana 
Travel Promotion Unit, Dept, of 
Highways. Helena* Mont, 50601. 



An extra do-it-yourself vacation idea 

Windjammer cruises 

Ratse me anchor, hoist Ihe main and lefts 
the halm- and you'll be going to sea under 
sail Windjammer cruises are available oui 
o( ports In Mains. Rhode Island, Ihe U-5. 
Virgin Islands and Ma&sachusells. Charges 
run abou) $200 week. The largest num- 
ber of windjammers ply lha waters ol 
Maine. Many are located In Camden like: 
Yankee Schooner Cruises, P.O, Box 690, 
Camden, Me. 04643: Maine Windjammer 
Cruises, P.O- Box 617, Camden, Me. 04643. 



MOUNTAIN PACK TRIP 

Most of our posteriors are oriented 
to living room sofas and automobile 
bucket seat*, and mine Is no ex cep- 



102 



POPULAR MECHANICS 




Canoe trip* dawn float streams 
like those in Ozarks itopj do not 
require previous experience 
though knowledge of canoe hand- 
ling ra recommended. Dousing 
too fire (above! signals day's start 



Mountain pack trips (top) are sale 
for families because hors as are 
trail-wise end gentle. Grand 
scenery {above) is elways there. 



t ion. So it was a little saddle-weary 
when we broke out of the etand of 
Mack timber and began to wind our 
way across the alpine meadow to the 
shore of a little take oil the other side. 

Here we made camp. The horses 
and pack animals were unsaddled 
and turned out to graze on the luah 
grasses. Several of the group started 
pitching camp, and those of u» more 
concerned with the rises on the lake'# 
surface un limbered our fishing rods 
and sought to creel a few trout fur 
dinner that evening. 

That night we would sleep under 
the atarSp with a crackling camp fire 
for company. 

Pack trips of this sort are the ulti- 
mate in do-it-yourself adventures and 
are available throughout the Rocky 
Mountains states with dozens of out- 
fitters and dude ranches. Tripe range 
in cost and variety from expensive 
do-nothing styles to inexpensive do- 
everything, Recommended for the 
average group is a compromise ar- 



rangement, with a guide in atten- 
dance, to keep trip members from 
getting lost, and to a u per vise wran- 
gling activities and camp operations. 
On this type of trip there are still 
plenty of chorea to satisfy the most 
ardent do-it-yourselfer* hut not to 
the extent that the outing becomes 
more work than pleasure. 

Such pack trips are priced from 
$25 to $50 per day per person, with 
longer trips costing less and with 
additional discounts for larger par- 
ties. Considering all of the variables 
involved, a weck*s pack trip for a 
group of 10 people should cost less 
than $200 each. Included in these 
package deals is a mount for each 
party member, sufficient pack animals 
to carry all the gear, all food, cooking 
and camping equipment, and one or 
more competent guides, These out- 
fitters are fully licensed, know' their 
country like you do your ow r n neigh- 
borhood. and have many years of ex- 
perience in packing greenhorns in 



and out of their high-country wilder- 
ness areas. For more information 
contact! Colorado Dude and Guest 
Ranch Associates. Box 6443, Denver, 
Colo, 802GG. See also Hidings tinder 
fP/ease turn to qago 2d6j 



An e«!r**cfo*Jr-yaun*!f r* cttfon idea 

Cattle and horse drives 

Although there are no longer lOOQ-mheg 
drives along rugged trails, there ere some 
drives I hat move herds Irom winter to 
summer ranges. A knack for riding horses 
is necessary. Plates run Irom $12 to $45 
per day. For more Information contact: 
Rock Creek Pack Station, Box 246, Bish- 
op, Calif, 33514; Canyon Ranch, Rt. 1. Box 
31 A, Olathe, Colo, 61425; 711 Ranch. Box 
A. Partin, Colo. 61233; Sylvan Dale Guest 
Ranch, 2939 IMo. Co. Rd- 310, Loveland, 
Colo, 60537: Dakota Roundup Western 
Travel Merchants, P.Q. Box 1570-BB, 
Cody, Wyo, 32414: Box R Ranch, Cora, 
Wyo 62925 



MAY 197" 



103 



How to dress up 
your yard with brick 





From walkway to patio, you can add a 
distinctive touch to your home with brick. 

by Penelope Angel I assistant home and shop editor 



A Sunday drive through almost 
any attractive neighborhood 
will prove the point that brick en- 
hances a home. Whether it's a row 
of small planters or some grand 
steps to the door, brickwork draws 
attention and gives a look of per- 
manence. 

The mellow tones of brick can be 
a complement to your outdoor green- 
ery and good ground cover for a 
large shady area where grass won’t 
grow. Some projects, such as making 
stepping stones or lawn edging, arc 
easy to do and will reward you with 
a functional, long-lasting product. 

When you plan an outdoor brick 
project, consider the type, color, size, 
shape and pattern you want to make. 
These factors add to the total effect. 
In most areas. Service Weather 
brick <SW grade t is best for out- 
door use. Color choices include 
white, buff, gray, brown and, most 
popular, red. Rritk comes in numer- 
ous sizes, and shapes from rectangu- 
lar to hexagonal 

You can also experiment by creat- 
ing your own brick patterns. Con- 
sider a Herringbone or other tradi- 
tional design, or lay brick in rings 
around trees, planters and other 
stationary forms. 

To help you estimate the quantity 
of brick and other materials needed, 
contact a building supply dealer Or 
send 10 cents to the iJrick Institute 
of America, 1750 Meadow Rd r , 
McLean, Va, 22101, for: Mow to Buy 
Biick for Outdoor Projects. 

There are two basic ways to in- 
stall brick — with mortar and with- 
out mortar. Mortarleas brick has a 
natural look, is grouted with sand 
and can be placed over a gravel base. 
Mortared brick paving ia usually 
laid over a concrete slab, It's more 
time-consuming, hut it's also more 
permanent. 

Brick and railroad-tie walk 

Mortarle«s paving such as the 
brick ant! railroad-tie walk shown 
here is not only attractive; it's 
functional. You can apply the same 
techniques for making this walk to 



Railroad ties surround this morlarless 
brick walk, A gravel base under a sand 
cushion is added. Because water drains 
through, bricks can be set level 
unless 15 lb, tell is used. See teat. 



BRICK AND fl AILFTOAD-TIE WALK 



n A.I LROAD Tic 
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other non-mortar projects, such 
patio* and driveways. 

When you work without mortar 
you needn't lay mortarles* brick all 
at one time. You can stretch the 
project over several weekends or 
when you have spare time. 

You can substitute 2x4 staked red- 
wood boards for the railroad tics. Or 
you can make an tfx&-3n, concrete 
form around the paving perimeter 
and set the edge bricks in mortar. 

Properly preparing and compact- 
ing the subgrade and base support- 
ing the brick* will insure a paving 
that you can enjoy for a long time 
to come. If moisture accumulation 
might be a special problem, you can 
install 4-in. clay pipe drain tiles in 
the gravel base. 

To make a brick and railroad-tie 
walk, first stake out the urea to be 
paved using mason’ 3 lino to define 
the shape. Place the railroad-ties in 
approximate position, then remove 
the topsoil beneath and set the ties. 
Next add a gravel base. A 1-in. 
gravel layer topped by 1 or 2 in. of 
sand makes a good base for the 
brick. Add sand, rake level and tamp. 
A screed board will help you con- 



trol the depth of the sand. It can 
be made by cutting a 2 V^xb-in, notch 
ki each end of a length of 2x4 that 
ride* back and forth on guide boards. 
You can also make a wooden tamper 
from a 1-ft, length of 2x6 by nailing 
it to a 5 or fi-ft, length of 2x2 or 
2x3, Use 1 Od common nails to join 
the boards. 

If the ground where you plan to 
install the brick is shaded by trees 
causing damp conditions, laying 15- 

PM z-holos Al Niines-Y*lt 



The ground is excavated and the railroad 
lies am I hen leveled ID position along 
the perimeter of the excavated area. 



10* 



POPULAR MECHANICS 




Pour En layer nl gravel, then mason's 
sand, lamp Felt can help preveni weeds 
but then patio must be pitched. 



Lay the bricks close together and sweep 
sand belween the joinis, Then wet ihe 
sand down to compact it. 



Brick and railroad-tie walk can give 
many years cut use as well as be an 
attractive accent lor your home. 



m*v 
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in two-hour batches. The mortar 
should have a consistency of soft 
mud. Keep it that way by adding n 
little water if It begins to stiffen. 

Mortared joints between bricks on 
most projects should be about 
thick. With n trowel, spread mortar 
on no more than three bricka of the 
preceding course, leaving a little 
more than the needed thickness. 
Texture the mortar surface by milk- 
ing a shallow furrow with the trowel 
E>oint. A mason's line along the brick 
course can help check the thickness. 

Next, butter one end of a brick 
with mortar and lay it into the 
mortar bed so the top of the brick 
is level with the mason's string. Butt 
the brick tightly against adjoining 
bricks to assure a tasting, water- 
tight joint. Then scrape off the 
squeezed -out mortar and return it 
to the mortar tub. 

After the brick has been mortared 
in place and the mortar has hardened 
slightly, use a mason's joint tool, or 
short length of ^-in. pipe, to tool 
each horizontal joint, then the ver- 
tical ones, pressing each to make the 
mortar denae f watertight and con- 
cave. 

If any bricka need to be cut at 
the end of the course, you can score 
them on two surfaces by tapping 
them with a broad-blade mason's 
chisel and a hammer. Then break 
the bricks by giving the chisel a 
sharp blow with the hammer. Safety 
tip? t: Be sure to wear safety goggles 
to protect your eyes and waterproof 
gloves to protect, your hands from 
painful blisters. 

SI ab for mortared brick 

The patio in the color photograph 
was made with bricks set in mortar. 
The regularity of mortared brick 
placement gives a more formal look 
than brick-in-sand. 

Brick with mortar joints is best 
laid over a very stable base like a 
concrete slab, An existing concrete 
patio in good condition will do. If 
you pour the slab, premixed co ti- 
er Ejte is convenient, especially for 
small projects. As with all mortared 
brick paving, be sure you have about 
ti-in, pitch per foot for positive 
Water drainage, 

Use 2x4 s with stakes to make the 
form for the slab. Be sure the stakes 
are sturdy, at least H 4X2Vkx24-iiu 
space them every 18 to 24 in. so the 
wet concrete won't push the form 
outward. Install the 2x4 formwork 
with the slope of the slab you want. 
You can determine the pitch using 
A 2 or, preferably, 4-ft. spirit level 
and straightedge. 

Concrete is easiest to transport in 

fPtepse .'o page 2?&) 



lb, felt beneath the brick reduces 
the amount of subsurface ground 
water drawn into the brick. The 
brick will then be relatively free of 
algae. If fell is added, however, the 
paving must be pitched to provide 
positive water runoff, 

lu \ y the brick close together in the 
pattern you want, then sweep sand 
over the surface and into the joints. 
A more permanent mixture of three 
parts sand to one part port I and ce- 
ment can be used in place of 1 00- 
percent sand. After sand or mixture 
is swept in cracks, use a fine water 
spray to compact it. Repeat the 
sweeping and spraying until all 
bricks are firmly locked in place. 
Once bricks are secure, the patio 
can he swept dean and used. 

Creating a mortared brick wall 

You can build a low wall to set 
off bricked paving, or make a bar- 



becue grill or planter, once you 
know bricklaying busies. 

Some brick should be laid com- 
pletely dry and others should be 
dampened. The Brick Institute of 
America suggests this simple ttsSt 
to determine whether or not you 
should predampen the bricka. 

Draw a 1-En.-di«meter circle on 
a brick, then apply 20 drops of water 
from a medicine dropper inside the 
circle. Wait IV2 minutes. If the 
water is still visible, the brick should 
be laid dry. If the water is absorbed, 
it indicates that the brick needs to 
he dampened. Hose down the brick 
pile for about 15 minutes before 
construction. The brick should be 
damp, not wet, when laid. 

You can rent a mixer if you plan 
a large project. Begin by mixing 
only the amount of mortar you ex- 
pect to use up in an hour or two of 
work. From here on, you will mix 



HOW TO LAY UP BRICK WALLS 



First, with a trowel, spread the mortar 
evenly, adding slightly more than needed. 
Use mason's Noe for accuracy. 



Second, butter brick end with mortar, 

tap into mortar bed so it seats in line 
and is level in both horizontal planes. 



Third, remove mortar squeeze-out with 
your trowel and return il to the mortar 
tub so you can use it again. 
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Fourth, after mortar sett slightly, use a 
joint tool (or benl 34 -in. pipe) to indent 
and compact (he joins. 



POPULAR MECHANICS 



Build 
an add-on 
barbecue 
table 

Here's a serving table to 
wrap around your barbecue. 



by Rosario Capotosto 

B y adding: this redwood bztrbecue 
table to your back-yard cook cen- 
ter, barbecues are certain to be hap- 
pier times for both guests and chef. 
Designed so that PM readers citn 
duplicate it using simple tools, the 
table costs about $30 to build. 

It wraps around u standard-size 
23-ith-dia, kettle -shape brazier that’s 
29-in. high. Be sure to check the 
size of your brazier so you can alter 
the table’s center opening and table 
height if necessary. 




Add-on barbecue table comes in handy lor boldine cooking gear and toed ready to 
put on the fire. It also makes serving food easier, Everylhlng you need is In one spot 
so family and guests can help themselves. It's a good way to gel organized, and one that 
will save you extra trips back to the kitchen for forgotten Items, Serving 'em up Is 
easy with this unusual, attractively shaped redwood table. Cleanup's a snap, too. 




(Please turn to page 243 i 



GU£StT$ 3/S 

EXTERIOR 
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Fix 'em up and show 'em off 




An early International 

upright (abovel has a 
vertical cylinder air- 
cooled by small Ian. 
Owner's in dial decorates 
engine. Marine engines 
(center) interest buyer 
These iwo TStOFaubanks- 
Morse uprights are 
cooled by water stored in 
drum. Fly-ball governor 
keeps speed even cm hit- 
and-miss Sears (lower 
right) equipped with tin 
early magneto-sparkplug 
ignition. Note oil cup 
used lor piston lube. 




Used In dll Itelds with abundant 
natural gns, this 1895 Reid itar 
iplt) has hpt-tube ignition. It’s a 
Swo-cycle, single-cylinder with side 
cylinder for air compression. Close- 
up (center) shows 1 9-00 G-hp Otds in 
metal-til I finish, Rotating connecting 
rod wipes tenter lube cup. Below are 
early 1 900s engines with horizontal 
cylinders and water-hopper cooling. 





ids 



POPULAR MECHANICS 



Restoring old engines is 
exploding into a big American hobby. 



by Dan Fales MANAGING EDITOR 

S et up in circles like wagons be- 
fore an Indian attack. 100-year- 
old engines will cough, sputter, choke 
and sneeze all across the country this 
summer. It's part of a booming 
American hobby — fixm’ up and 
allowin' off old gasoline engines. 

Early designs of these old hit-and- 
miss models are as varied as their 
uses. First came the horizontal 
cylinder with the hot-tube ignition. 
Then came the hot-shot battery ig- 
nition and simple carburetor. A 
water hopper was used to cool the 
cylinder. Soon the magneto and 
sparkplug appeared. Cylinders on 
some engines were raised to upright 
(vertical) * which permitted air cool- 
ing. Marine engines were developed 
that pumped cooling water from ex- 
ternal sources. Governors went from 
simple fly-ball systems to complex 
throttles. 

Engines had many uses 

Belts ran from these low-compres- 
sion, low-horsepower engines to drive 
everything from pumps and sawmills 
to looms and washing machines. 
Early in the 1900s, there were 



1500 engine makers in the country. 
You know many of the names — Olds, 
Sears, Roebuck & Go., Maytag, Inter- 
national. But as technology ad- 
vanced the old designs were replaced 
by modern rigs and electric motors. 
Many old engines ended up uncere- 
moniously in junk heaps. 

And it was the scrap drives of 
World War il that really cut into 
the old-engine population. Today, lo- 
cating an antique model in an an- 
cient barn or a friend's old toolshed 
is like finding an, unknown Rem- 
brandt, Bargaining to buy or trade 





Kewanee engine (above) 
of unknown horsepower 
wa,9 built about 1910. It 
weighs 800 pounds, has 
a 4-inch bore, 5-inch 
stroke and 20-inch 
flywheel. It was used 
as shallow-well pumping 
engine, Ihus the bulbous 
fixture on ihe left. 



Old engines were used 
for many jobs. Here one 
is driving an apple 
grindor used to chop Up 
whole apples just before 
they are spread ouMn 
an apple press. The 
press (far left) is 
used to squeeze ouE me 
apple juice which is 
poured into gallon jugs. 



him become a high art form. Much 
of this art is practiced at weekend 
gatherings organized by (oca! clubs. 

The meeting of the Granite State 
Gas and Steam Engine Assn.. photo- 
graphed here, is typical. Its mem- 
bership, headed by Carlton Ekdahl, 
meets yearly in a held near Dublin, 
N.H. The membership is as versatile 
as the engines displayed. Every ope 
dresses in old workdolhes so you 
cah't tell the plumbers from the 
legislators or the architects from 
the garage mechanics. A few mem- 
bers, like Mike Worcester, who re- 
stores automobiles profeasio nally, 
own their own commercial garage 
operations. but most have staked out 
only a small area of their basements 
or garages to restore their engines. 

Once restored, the old engines are 
proudly brought to the meet and dis- 
played in the demonstrators 7 circles. 
As spectators crowd the field, owners 
stand about swapping fantastic tales 
of old-engine finds, while others 
swap real engines. 

All this time, spectators wander 
among the wheezing, popping, bang- 
ing engines — grandfathers who re- 
member teach grandsons who learn. 
All seem lo become hypnotized. The 
only hint that they aren't in a trance 
is the everpresent tapping foot that 
beats to the rhythmic pulse of a 1907 
Schmidt's or a 1902 Sears Economy, 
beautifully restored. 

Information needed 

The mark of a good restoration is 
detail* The best restoration is the 
one that looks exactly like newr. And 
looking-l ike-new? means getting old 
engine spec sheets. Though some 
publications are available, most in- 
formation is obtained from owners 
and old- timers who know. At a meet- 
ing of these weekend engineers, in- 
formation flows like the beer that’s 
consumed. 

When asked why they enjoy these 
engines, most owners mention “the 
sound" somewhere in their answers. 

l T like to listen to ’em," said one 
who started his bobby two years ago. 
Like this hobbyist, most listeners 
who get into engine restoration are 
amateurs. True, there are some 
pros, but most people follow the 
philosophy of this buff ; “Heck, my 
brother and T have been fooling 
around with engines for years. It’s 
strictly a hobby. 1 wouldn't spend 
more than S80 for any engine," * * * 
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Veneering: 

Enjoy beautiful 
woodona ■ 

budget 

Thin sheets of exotic wood cover 
common woods for an uncommon look. 



oti can build the intriguing markings and 
the meandering grain patterns of exotic 
hardwoods into your projects once you know 
the secrets of veneering. These wafers 
of wood offer an inexpensive way to 
give unfinished furniture and humble 
surfaces the rich look of hardwood. 
Veneers can also counteract war page 
when they're applied to both sides of a panel. 
Since you can select the veneer pieces lhat 
join together, you can create patterns in wood, 
for example, a book match design where two 
sides are mirror images from the center. You can 
also join four pieces of veneer so their grain forms a 
diamond shape. Veneers usually come in 1 ( 28 
to t/364n. thicknesses in sheets from 4 to 12-in, 

wide and 3 ft. or longer. 
Two ways of applying veneer are explored here 




PM photo Lodi Jlwitr 



The first way uses canted adhesive such as 
Constantine's Veneer Glue. It needs no 
clamps but the veneer cannot be 
adjusted once it's laid. The second 
method uses a white glue such as 
Elmer's Glue- All or a yellow glue 
such as Titebond Glue, 
These require presses or 
^ , clamps, but the veneer 

JF" can be adjusted 

W after It's laid. 



by Penelope Angel I 
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JEWELRY BOX 




**jr ith a tittle effort and not much 
money you can turn an inex- 
pensive basswood box from a craft 
shop into a unique and elegant I tfcx 
for jewelry nr odds and ends by ap- 
plying veneer. You can make the top 
design by cutting two light and two 
dark rectangles, halving them diag- 
onally and joining the pieces to- 
gether alternating wood types* 

Materials include a box, light and 
dark veneer, fancy inlay border, 
hinges, lock, veneer tape, contact ad- 
hesive, No. ISO garnet paper and 
varnish or other finish. Begin by re- 
moving any hardware and tracing 
the box outline on paper — top, aides, 
front and back* Draw the design 
shown or one you've devised your- 
self, Cut the veneer sections for the 
top exactly to size with a model 
knife and tape them, together. 

Glue the assembled design i make 
sure joints are tight) to the box — 
taped side up — with contact adhe- 
sive. To assure proper veneer place- 
ment (you can't move it once it’s 
down i, put a sheet of brown wrap- 
ping paper or wax paper between 
the box top and the veneer, leaving 
a slight margin at the front. Align 
the front veneer and box edges, 
press the veneer in place, then 
gradually slip the sheet away. Then 
mil the veneer firmly and evenly. 
Next mark and cut the veneer and 
border for the sides, lid and bottom, 
allowing an extra ‘in in, to overhang 
at each corner. Tape the veneer and 
inlay together and glue them to the 
box using the slip-sheet method 



just described!. Go over the veneer 
with a roller and trim the over- 
hangs, 

Mark, cut, tape ami glue the front 
and back veneers in the same way, 
again allowing a 'w-in. overhang 
that is trimmed off. To finish the 
box, first peel off your tape, A razor 
blade Used carefully half is. Rand the 
surface smooth, then apply a 
finish. 

If you can’t locate veneers or in- 
lay borders in your area try Con- 
stantine, 20">0 East Chester ltd,. 
Bronx, N.Y. 104(31; or Craftsman 
Wood Service, 2727 South Mary SC. 
Chicago, 111. liftdOtf, 




Tool* you'll need Include a model knife 
equipped with line blades; steel rule to- 
cut ogam at; a square; veneer roirer and a 
veneer saw. 




Veneer* lor top deiign are cut lo size 
with a model knife. The light veneer is 
aspen bind the dark is mahogany. Pieces 
are placed on the pal tern to check Fit. 




The lop veneer is glued lo the box with 
tape side up. using the slip-sheet method. 
Brown or wax paper between veneer and 
box is removed as veneer is positioned. 




The top of Ihe box is pressed down with 
a veneer roller immediately afler I he ve- 
neer has been cemented on lo insure a 
secure bond over the enlire glued area. 




The overhanging veneer is cut off with a 
veneer saw. Later it's sanded smooth. The 
extra overhang is added al Ihe comers |q 
insure a smooth edge. 



TRAY 
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Y ou can make a striking grain tie- 
sigh a# on this tray top by 
using two pieces of veneer taped to- 
gether. Materials youlJ need are a 
piece of Cj-m- plywood good on both 
sides for the core of the tray 1 lGxl& 
in, or whatever size you wish), 
veneer for the tray top (we used 
African Bubingal and tray bottom 
(a less expensive plain mahogany is 
fine herei. Va x 1(4 -in, cherry or 
other Wood edging strips to size; 
veneer tape and tung oil. 



Tools and equipment needed In- 
clude a model knife, metal straight- 
edge, plastic resin or yellow glue, 
short-nap roller, file and sandpaper 
in grits from (30 to 400. Either glue 
requires a veneer press made by 
sandwiching the tray between wax 
paper, two sheets of plywood the 
same size ns the tray and three 2x2& 
on either side. Six C-clamps hold 
the assembly together, 

Begin by cutting the veneers for 
the tray top ami bottom the same 
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Joining venders together makes 
It possible to create patterns 
in the grain. Set up your 
patterns by joining veneer 
sections with short pieces of 
tape across the joint and add 
one long horizontal strip. 




Apply plastic resin, such as 
Weldwoob, with a th In-nap 
roller to be sure the glue 
is evenly applied aver all the 
surface. Any area not covered 
may cause a bump in otherwise 
smooth surface. Work quickly 
after you apply the resin. 







Top and bottom veneer edges 

air have been taped to the 
plywood (left) and ihe fray 
is now prepared to be 
sandwiched into the press. 

To make the veneer press, use 

three hardwood 2x2s, birch 
plywood and a wax-paper sheet 
on each side of the tray. 

Hold assembly with C-clamps. 




aize aft the plywood piece. Cut the 
veneer so its grain is at right. angles 
to the top layer of plywood to help 
prevent warping- Tape veneers to- 
gether with short crosspieces, then 
with one long vertical strip. 

Next apply plastic resin evenly to 
the back of the veneer that goes on 
the tray top, facing the tape side 
up. Now work quickly until the tray 
is in the press. Place the veneer on 
the plywood and tape the edges. 
Glue and tape the tray bottom ve- 
neer. 

Place the tray in the press with 



wax paper on each side and start 
applying pressure with the C-cIamps. 
working from the middle out. After 
you've turned down all damps part 
way. begin from the middle again 
and tighten them as much as possi- 
ble. Wait about 12 hours; then re- 
move the tray and peel off the tape. 
Align veneer and plywood edges. 
Sand; with the grain, clean, then 
rub on tung oil. Glue and press the 
long edging pieces to the tray with 
bar clamps. Then do the same to the 
short edgings* round the corners, 
sand and finish with turn* oil. 



BACKGAMMON 




T his backgammon board Is 
made with four wood veneers 
and inlay banding. Materials 
you'll need are four pieces of V 2 
x 14 x 17-in. birch plywood good 
on two sides (two pieces each for 
the board and a press i, wood 
strips to make the box and inner 
compartments, edging for ply- 
wood, two 3-in. butt hinges, a box 
catch, plastic resin or yellow glue, 
sandpaper from coarse to line 
grit; masking tape and tung oil. 

You need light and dark ve- 
neers for the playing triangles, an- 
other for the center of the board 
face arid board back, a fourth for 
the inner compartments, plus in- 
lay banding. 

Tools needed are n plane, glue 
roller, table saw, sharp model 
knife, four bar clamps and a 
press, The veneer press, although 
larger* is used aa it was in the 
preceding project. It's made of 
eight 2 x 2a, two plywood sheets, 
two layers of wax paper and 
eight C-clamps. 

Cutting and taping veneer 

Mark the veneer layout for the 
face and back of the backgammon 
board on two pieces of plywood. 
Each side of the boards must be 
completely veneered to prevent 
warpage. Be sure 1 0 set up a right 
and left-hand panel with alter- 
nating colored triangles. 

Make cardboard templates of 
the veneer triangles and draw out- 
lines on the veneer, The latter 
may need trimming later, so make 
templates slightly larger than 
required. The jig shown ran help 
you cut the veneer with a mode! 
knife. Use moderate pressure and 
make repeated passes over the ve- 
neer, To plane the veneer, brush 
it lightly with the grain across 
the plan*’ a cutting edge. 

Cut all veneer pieces. Inlay 
bands can be cut and taped now 
or glued later in a apa.ee cut and 
chipped out of the veneer after 
it’s pressed. 

You can begin taping the face 
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IN LAV 
BANDING 



SCRAP \TT 
VENEER V 
AROUND N 

V60RD6R V 

\ \ 1 -5/16" 



SACK Of 
BOARD 



CATCH 



HALF-BOARD 



5/2 * 1 * lft-1/2* 
<2 RGQD 



V* * I - U * IT 
(4 REDO.) 
ft" SETBACK 



1/2 X 1 x M/J“ 
(4 REGD I 



Vi X 1-V* K 
UVt" (4 Ft£OD.J 
Va* SETBACK 



1/4 x 3/4 x 14 
[4 REDD i 



INLAY STRIPS 
(WIDTH TO SUJTf 
MITEFLED 



*1 2*1« w 
VWOOD 



1*12 
IT WOOD 



2 BRASS — 
BUTT HINDS 
(2 HEOD I 



VENEER 

1/2" plywood 



3/4 



G;ar 



1/4 x 3/4 x 17- 1/2 r 

C4 REQO I 



C UT ALO N G 1 X2 jl 1 4 “ ^ ^ * 1 7 

HARDWOOD GUIDE BAR PLYWOOD 
WHICH PIVOTS AT SCREW 
TO DESIRED ANGLE T 












JIG FOR CUTTING 
VENEER 



/ i 



* 



5 7/B 



k- -J I 2,8" L JL 



VENEER TQ 
BE CUT 



First Hep of taping process shown above 
More tape strips are added crosswise, then 
longer tape strips are placed lengthwise 



GUIDE BAR m 
WITH CLAMP 



RED WHITE AND RED VENEER 

VENEER BLACK BACKGROUND 

ENDPtECES VENEER PIECES 

I0REOD.I 112 EA.REOD.1 (20 REOD.) 

Wood pieces Lhal make the box are 

glued and clamped to lhe board (right). 
Sar clamps apply pressure sideways and 
C'Ciempa apply up- and- down pressure. 



pieces together with short crons- 
pieoes of tape pulled tightly. Then 
tape the joints lengthwise covering 
the cross tupEnga. Tape the face ve- 
nders for both panels, then tape both 
Slack inlay anti veneers. 

Mix the plastic resin and smooth 
Home on a plywood panel ; then place 
the back veneer on the panel i tape 
wide up i and tape edges. Place ve- 
neered side down in the press on 
wax paper; then glue and tape edge* 
of the fate veneer to top side of the 



panel. Cover with wax paper, ply* 
wood and the top 2x2& evenly spaced ; 
then apply pressure with C*clamp 3 , 
After the proper glue-setting time 
has elapsed, remove the panel and 
repeat the process for the second 
' panel, Remove the tape, sand the 
panels with the grain ami oil lightly. 

Constructing the box 

Tut the :, . s xl hi -in, pieces and 
make lap joints. Cine them together ; 

then damp and glue them to faces 



of Lhe panels using bar clamps and 
eight C-vlampa as in the photo. Llsw* 
wax paper and scrap wood bat ween 
the board and cl ampui. 

Cut. glue and clamp the edging to 
Lhe pEywood panda, make the box 
compartments and hinge the box 
parts together, frand, chip away any 
excess glue and lightly oil the box. 

You can get a catalog of playing 
pieces like those shown from Back- 
gammon Headquarters. GG9 Madison 
Ave., New York, N.Y. 10021. * * * 
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PM OWNERS REPORT: HONDA ACCORD 



Nearly perfect, so owners have 



A nationwide survey based on 2,441,671 owner-driven miles, 
by Michael Lamm west coast editor 



H onda became the world’s biggest motor- 
cycle maker in 1960 and still holds that 
distinction. Mora amazing;, though, is that 
Honda now ranks No, 3 in American im- 
ported auto sales — behind Toyota and Datsun. 

In lUTti alone* Honda's, tar sales here shot" 
up nearly 30 percent. In Canada, 
that No. 1 spot for a good part of the year. 

One reason for Honda’s terrific showing 
is that — like V\V in the early IfiSO.s — the new 
Accord rttlla by word of mouth more than hy 
formal advertising and sales promotion. People 
tell other people about it, making Accord 
demand so high that now it's very hard to 
buy one at its $4 1 45 base price. Dealers don’t 
have to discount Accords, and in some areas 
there's a waiting list. Contrast that with the 
rebates, discounts and incentives some other 
small-car dealers are offering. 

We sent questionnaires to 1000 Accord 
owners to get their reaction to the car. One 
of our first questions was: Why did you choose 
the Accord— on what basis did you make your 
choice? 

Economy and styling proved the principal 
reasons, but an unprecedented 23.4 percent 
listed '‘reports on it” as their main incentive. 
We’ve never had that particular reason listed 
often enough to tabulate. 

A California schoolteacher’s comments are 
typical: "What tipped it were stories about 
the car and owners’ comments; also the car’s 
comfort and handling balanced against initial 
price/’ 

A Florida Air Force explosives expert: “I 
ordered the car sight unseen — had read arti- 
cles about the car which praised it.” 

And a California medical-equipment sales- 
man reports; "Honda's reputation and early 
press reports on the car swayed me- 1 found 
it an excellent value for the price. The com- 
petition couldn’t compare. The Honda dealer 
had a long waiting list, and he answered any 
questions with* L If you don’t like it, bring the 
car back and we’ll resell it for more than 
you paid,’ ” 

Another unprecedented statistic came in 
answer to our question about workmanship. 
We asked owners for their opinions on the 
way Accords are put together, and a remark- 
able TOG percent answered “excellent.” Even 
the Lincoln Continental Mark V’s very high 
41 percent rating is nowhere near that. Here 
are representative comments on the Accord's 
workmanship and overall quality: 

A Te^iis military man: "Excellent — all 

fittings arc even and smooth, no glue or weld- 
ing runs. 1 ’ A Georgia journalist agrees: ’Ex- 
ceptionally well assembled fnr an economy 



Dealer* hold nil the 
cards — it'* One q( 

1 the lew smell car* 

. 4n qrpjljdAtnand. 



This doctor could 
well be rig hi. 
Honda’s motorcycle | 
rise came overnighl. 



ear," A California university professor: 
’ Workmanship on the Accord ia outstanding. 
Everything fits! I haven't had to return the 
car to the dealer to fix anything.” And an 
Illinois inventory analyst: "Good material* 
and put together well. No irritating 'plastic 
look* inside; no visible,^ re wheat! a. and so on/’ 
Comfort, both front and rear, again came 
in for great praise. A California physician 
remarked: "One of the reasons.! bought the 
Accord was that l can fit in the rear seat. 
Fvc been waiting three years for American 
small cars to provide that feature, Fd rather 
buy American* but when will Detroit get the 
message? Small U.S, cars will soon find them- 
selves in the position of Harley- Davidson 
when Honda motorcycles arrived.” 

Also on rum fort, a Kentucky district man- 
ager observes, "Tremendous car for cross- 

(Please turn i to page 350) 



enates Cm fh# author 



Accord's standard Homs include coin 
holder atop dashboard, taeh, lighted 
diagram to warn of burned-out lamps and 
doors ajar. AM/FM radio, delay Wipers. 




Hatch lifts to reveal 15-9 cu- ft over back deck. Optional 
lonneau hides cargo. Rear quarter windows Hip outward; l In a re's 
a roar-window wiper and defroster and lailigale release inside. 
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to nit pick! 



Vinyl upholstery has 

nylon cloth inserts 
tof teas slip psri nes&. 
Owners cite comfort 
front and rear, with 
a good flow-through 
vent Hal ion system. 
Rac it- and-p inion 
steering tesla 
responsive and 
positive, as do the 
brakes and hve-speed 
manual transmission. 





Honda's CwCC engine stands crosswise under 
hood. It's like the Civic's but with a 6.5-mm 
greater stroke. 1 10 ce more displacement. 

Like ihe Civic il has F WD, neads no catalytic 
converter, burns leaded regular Our survey 
showed less than EPA mileage 
disappointing owners, 




Styling grabbed moil owners. Annoying some were 
vibrating hood and hard -1 0 - sea I windows 
MacPherson struls up irornt and Chapman struts 
in ihe rear give a good combination of ride and 
handling, yet Ihe rear tends to be noisy, 





New 

gear 

that 

makes 

yard 

work 

easier 

by Mort Schultz 



T he trend continue* this year to- 
ward smaller r mure compact 
lawn ami garden power equipment. 
However, two recent developments 
are real standouts. 

One lft the appearance of new light- 
weight tillers for small gardens and 
for maintaining soil around shrubs, 
trees anti in flower beds more easily 
than with larger models. 

The other development is the In- 
crease Sn the number of new hand- 
held nylon -line grass and weed trim- 
mers, The first one was introduced I 
In 1075. Now four major companies 
offer versions. 

Here is a summary of new equip- 
ment for ’77 that PM rounded up tv 
help you with your yard work. Ad- 
dresses of manufacturers are given 
so you can get more information if 
you need it when deciding which 
machine to buy. 

New garden tillers 

Ariens has two new lightweight til- 
lers: The 2-hp Gard-N-Yard c left 1 
weighs 63 pounds. The 3-hp compact 
tiller ( not shown ) weighs 103 pounds. 
Both have Briggs and Stratton en- 
gines and are gear-driven, one-speed 
units. At- lens Co. t 655 West Ryan St., 
trillion, Wis, 54110. 
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Till el a slight 
angle to ground 
for bes( result* 
ril walls or in hign 
gjs&&, cut with 
the line tip, 



Lower lo grass or 
weeds you want to 
cul. If Ihey're 
over 8 in. lugh, 
start cutting a l 
the top. 



For maximum power 

cut from right to 
l eh whenever i 

possible 



Flexible-line lawn trimmer 

The Mini- Weedy trimmer above, from Weed Eater, may lock like a metal 
detector, hut its fact it cuts grass and weeds with a whirling 1 nylon-line 
“whip.'* Weed Eater. Inc., 5146 Richmond Ave., Houston, Tex. 77056, was the 
first to offer this type of trimmer. This latest addition is a gasoline-powered 
unit. Although it weighs only 12 pounds, the Mini-Weedy is designed for 
heavy-duty use. The unit has a 17-in, cutting path and can be used as a 
trimmer, e tiger. mower and sweeper. 

An adjustable guide handle and fingertip throttle control help make 
it easy tu manipulate. The shoulder harness distributes the weight of the 
unit to make it seem lighter. Cost of the Mini-Weedy, Model 607, is about $230- 




Heavy-duty tiller 



The Roto- Hoe til- 
ler Model 1S10 
at right is a 

heavyweight with tines located in the 
rear. It's for use oil farms and in 
large gardens. 

The model 910, which carries n $309 
price tftg and boasts a 5-hp Teen m- 
seh power unit, has four forward 
speeds and one reverse. The speed is 
variable from % to 2 l /a mph. 

The 13- in, non adjustable tiller at- 
tachment sells for $90, is chain-driv- 
en and dutch-controlled. The unit can 
also be outfitted with a number of 
other helpful attachments, which 
include a furrowing plow able to 
make K-in.-wide bv 6-in. -deep fur- 
rows, a turn shovel that can lay two 
parallel seedbeds, and 11 -in. -diame- 
ter discs that break up clods in the 



More whip trimmers 

The Toro company oilers two flexible- 
line trimmer units. The Whirl Trim 
Standard is powered by a 3.8-amp. 
motor and weighs six pounds. It sells 
for $50. 

Toro's best is the Whirl Trim 
Heavy Duty unit. This flexible-line 
trimmer has a high-rise adjustable 
handle for balance and easy control. 
It has a 6-amp,, 850-0-rpm motor for 
use on heavy grass and weeds. 

The power cord caddy at the base 
of the tubular handle stores up to 
100 feet of cord for use in large 
areas. The pistol-grip handle where 
the control button is located ia 
melded for comfort. The heavy cut- 
ting line stores on a spring-loaded 
reel and clears a 12-in, swath. The 
machine sells for $70. From Toro, 
8111 Lyndale Ave, S., Minneapolis, 
Minn. 56420, 




preparations of good sized seedbeds, 
Roto -hoe has another heavyweight 
machine. Model 990, and a Model ISO 
for light duty. The lightweight tiller 
Es best where space is tight. Its pow- 
er unit may be cither a 3Vj or 5-hp 
Tecumaeh engine, and the machine is 
then outfitted with a tiller attach- 
ment, cultivator-tiller attachment or 
shredder. The tiller adjusts from 12 
to 24 in. The cultivator- tiller is a 
fixed 12-In. width. Roto- Hoe Go., 
Newbury. Ohio 44065. 
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Five-hp tiller 

If you need a rugged tiller or plow for a large plot of ground, check this husky, 
new Ariens 5-hp gear-driven Racket model above. It's modeled after the 
company's top-of-the-Eine. 7-hp unit The 5-hp model isn't as elaborate as the 
latter though. It won't accept the electric starting option aild has two for- 
ward speeds and one reverse speed, rather than two and two. Main features 
of the 5-hp model include 16 12- am -diameter tines that work at speeds of 
172 to 230 rpm, a tilling depth up to 7 in. and a width of 20 in., adjustable to 
28 in, by the use of an extension kit. It weighs 360 pounds, is 70 in, long, 2;! 
in, wide and 44 in. high, can take a doner blade. Good for use on a large-size 
gardens and small farms where it can go to work and show its true worth. 
This tiller is fnr the homeowner who goes in for gardening in a big way. 
Arlena Co., 6S5 West Ryan St,, Brillimi, Wus. ">4110, 




Lightweight tiller 

Another new lightweight one- 
speed compact cultivator < left i 
has just been introduced by Gil- 
son Brothers Co, It weighs ap- 
proximately bo pounds and is 
equipped with a 2-hp Briggs and 
Stratton engine. Like the 2-hp 
A Hens unit, the Gilson 51104 is 
easily transported and stored by 
removing its handles. But there 
are differences between the two 
that you will want to consider: 
The Gilson machine has chain- 
drive — rather than gear-drive. 
The chain is case-sealed and re- 
ceives continuous lubrication. 
The thin, spring-steel tines of 
the Gilson 51104, which will be 
replaced free of charge should 
they break, are adjustable from 
7 to 22 in. From Gilson Brothers 
Go,, Box 152, Plymouth, Wis, 
53075 , 
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Chain-driven tillers 




Two new products from MT1> are on 
opposite ends of the tiller spectrum. 
One is a lightweight Till-lt (belowt 
similar to the Ariens Gard-N-Yard 
and Gilson 51104, The other is a 
225-pound, 8-hp heavyweight built 
for professionals, MTI> Products 
Inc., 5389 West 130th St„ Cleveland, 
Ohio 44111. 

The Till-lt has a Briggs and Strat- 
ton 2-hp engine, one forward 
sjttedt folding handles and 16 tines 
with a 10-in, diameter. 

It is chain- 
driven and has 
handle-mounted 

throttle con- 
trols to vary 
motor speed. 

Larger model 
is a chain- 
drive tiller 
with 4 "speed 
transmission. 





Lawn sprayer 

The Broyhili Go.. North Market 
Square, Dakota City, N'eb- 68731, of- 
fers a new 5- gallon lawn and garden 
sprayer. The sprayer emits a uni- 
form 3-foot spray as you push or tow 
it along. 

Here's how it works. Wheel-mount- 
ed squeeze pumps, driven by pres- 
sure against the ground, eject spray 
through four nozzles. The lawn or 
garden areas can be sprayed thor- 
oughly with no patches left bare. 
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Blower collects debris 



You can use this blower just like a broom or rake to clean patios anti 
drives or even large areas like tennis courts* Made by Little Wonder, 
102R Street Rd. h Southampton,. Pa. 18966, it wilt also help you pick 
up debris after thatching a lawn. 

A lfl-ft.-long intake hose attaches to the front of the blower. A rear 
iiose. G in. in diameter by 20 ft. Ion#, discharges the trimming, leaves or 
other debris into a cart or upward into a truck bed. The hose consists of a 
coiled wire covered in nylon with a vinyl wear strip over the rtylon, The 
unit will also accept a discharge bag. 

The blower is run by cither a 5 or 8-hp motor. Cost of the 5-hj) blower is 
$273.93, plus loader hose and bagging attachments. The blower with 8-hp 
motor is $320.95. Attachments are additional. 



Tiller lor small chores 



The Mini-Tiller above, by Black and 
Decker, is in a class by itself. At ] 8 
pounds, it is the lightest lightweight 
available, and it is run by an electric 
motor 1 8 amp.) rather than the 
standard gasoline engine. 

It can be fitted with lawn thatch- 
ing and digging accessories. Right* 
angle tines (top) are used for weed- 
ing and aerating soil. The lawn 
tho tcher attachment promotes better 
lawn growth by bringing old grass 
clippings to the surface for easy 
removal 

The I) Mini-Tiller is priced at 
$130. Black and Decker Manufac- 
turing Co., Towson. M d. 21201, 



similar to the powerplant used on 
HomJa + s small motorbikes. Two for- 
ward speeds and one reverse are pro- 
vided in the A2 model (the Model Ai 
is available without reverse!, and 
tines are adjustable to a maximum 
3d- in. width. 

Other fen tu res of the P--100 in- 
clude an ignition cutoff switch on 
Ihe handle, a handle that swings and 
ran be adjusted both horizontally and 
vertically, and a lever-controlled 
clutch. Prices of the Al and A2 mud- 
els lire $3G3 and $308 respectively, 
i They're slightly lower on the West 
Coast j You can find them at Honda 
dealers. American Honda Co. T 3435 
Wilahire Blvd., Los Angeles, Calif. 
90010 , 



Garden workhorse 



If you thought that Honda only 
made bikes that go vroom and cars 
with mysterious initials (CVCC 
he advised that this llrni imw produces 
a piece of machinery called the 1M00 
Earth Mover Tiller r right 

The unit is chain-driven and powered by 
Honda's 3,5-hp, four-stroke engine, which is 



Walk-behind trimmer 



A new walk-behind edger trim- 
mer that helps you keep your 
lawn looking good is this 3-hp 
machine (left) from John Deere, 
The engine is sin air-cooled, four- 
cycle Briggs and Stratton with a 
recoil-type starter. You can ad- 
just the depth control up to 2 in. 
by means of a mi no- position con- 
trol lover. The unit turns into a 
trimmer by repositioning the cut- 
ting head from vertical to hori- 
zontal. Four-wheel design gives 
better balance on slope, 
according to the maker. 
lt r s $195 from John 
Deere & Co., Moline, III. 

61205. 
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Annual 
Popular 
Mechanics 
APAA 
May is 

Car Care 
Month 



Once again. Popular 
Mechanics and the Automo- 
tive Parts fit Accessories As- 
sociation are bringing you 
their special L+ May is Car 
Care Month" program. It’s 
filled with valuable informa- 
tion and money -saving spe- 
cials that will help you keep 
your car running smoothly. 
The AFAA's involvement re- 
flects its continuing dedica- 
tion to provide you with safer, 
more reliable automotive 
parts and products. Thou- 
sands of retailers, manufac- 
turers and newspapers will be 
helping to make this year’s 
l 'Car Care Month" the most 
exciting yet. 

Check the Directory 
on page 202 for your local 
“Car Care Month" Head- 
quarters. These retailers will 
be able to supply you with 
many of the Fine products 
from cooperating manufac- 
turers that you 1 !! see adver- 
tised in Popular Mechanics" 
Car Care Guide. You 1 !! find a 
listing of the cooperating 
manufacturers on page 
And, be sure to look for the 
PM and APAA logos in ad- 
vertisements and store dis- 
plays in your area. Hundreds 
of newspapers from across the 
country will be featuring Spe- 
cial Car Care Month Sec- 



tions. You'll find the newspa- 
per Directory on page 2 Hi 
Watch your local newspaper 
for special moneysaving val- 
ues and advertisements. 

The POPULAR ME- 
CHANICS Car Care Guide is 
a ‘ magazine within a maga- 
zine 1 '. It's filled with essential 
car repair information and 
loads of hints to help keep 
your car running smoothly. 

Just bend back the magazine 
and pull the Guide away. 
You’ve got an instant refer- 
ence manual at your fingertips. 



— This year, the En- 
vironmental Protection 
Agency has announced a pro- 
gram that asks motorists to 
help conserve our dwindling 
fuel supply, reduce our de- 
pendence on foreign oil and ! 
cut air pollution. Backed by ; 
major government, industry 
and consumer groups, it offers 
a free, one-minute analysis of 
auto emissions from service 
outlets who have the neces- 
sary analyzer equipment and 
who display the GAS 
SAVER CHECK poster. 




Coo pe rating motorists, who 
are asked to voluntarily sub- 
mit their cais T will receive the 
“I'M A GAS SAVER' 1 Decal 
shown, Being kicked off this 
month in some cities, it will 
be an on -go mg effort, with 
emphasis in high car popula- 
and cat/air pollution areas . 

Look for the stores 
and products that bear these 
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In this fifth annual special section 
PM's Auto Editors tell you how A 
to k i ;-e f , d o w n the cost of own- I 
ing and operating your car, m 
and how to troubleshoot it when ] 
it won’t run right or I 

won t run at all! 







You can fix dents, holes and scratches 
in your car’s body. Everything you 
need is in the 11-piece kit. Follow the 
FREE Auto Body Repair Manual. You 
can’t go wrong. And you’ll save money 
A lot of money! When you do ic with 



Available in your favorite automotive fix-ft department 



WOODHILL CHEMICAL CLEVELAND, OHIO a mSTIT£- company 






HOW PM PREPARED THIS '77 GAR CARE GUIDE 

CAR <>YY mKSIHPf HOW TO FAKE THE LOW-COST ROAD 

START SAVING HERE! 

SECTION I. CVHIHRETOR 

M h y rf fi* | get such pm ir m ileilge ? 

SECTION 2. STARTING SYSTEM 
JJ hy won't my car atari? 

SECTION ;c DRIVE TRAIN 

W hy ir my tiyawmiasiaa nlippinu? 

SECT ION L SUSPENSION AND STEERING 

W hr isn't my car handling right? 

SECTION 5. ENGINE 

w Ay Afljf my e ngine lout its pep? 

SECTION h. IGNITION AND ELECTRICAL 

W h Y 1 can't tny Imttcry keep a charge? 

SECTION 7. ENGINE OIL 

II hr It my tf'rip in#' l^irninf to much ail? 

SECTION 8, COOLING SYSTEM 

M hy it n't tin* airemttiiiiitner keeping my car coal? 

SECTION 9 . CAR [JODY 

iftnc often gtumlfl I wax my car ? 

SECTION Hh BRAKES 

W hy can't l keep my h raker from squealing? 

SECTION 1C EXHAUST SYSTEM 

Hmc rlo l know when tny catalytic converter is shot? 

SECTION 12, TIKES 

II hy are my tires wear i tig unevenly? 

SECTION CL KIEL SYSTEM 

II hy isn't the gat getting to my carburetor? 

SECTION M. INFORMATION WANTED 

U 7 herc can I get a ncr vice manual for my cur? 

SECTION LI. TRfll : KITS HOOTING 

fhnr *lo t mart rnmbleshtntting a starting pro blent? 



Prepared by the editors of Popular Mechanics, with technical art 
by Peter Trojan. Low-Cosi Road illustration by John Huehnergarth. 
Start Swing Hera art by Dale Gustafson 
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Here’s an 
allpurpose 
polishing cream 
that does what 
it’s supposed 

to do. 

Shine 

Everything! 

Blue Magic s 
Metal Polish Cream 

does it all. Shines not only silver 
and gold, but chrome, 
copper, brass 
and even 
plexiglass. 



Economical 

1 00 gram 1 ube goes a long 
way l| provides a bril- 
liant lustre 
without scratch- 
ed <3 ing, Guar- 
anteed 
non-abrasive, 
A must for every home and 
GARAGE It s ideal for cars, boats, 
cycles, campers and vans, 

First time ever. 

Take advantage ol this special 
offer and buy 
direct from 
the manu- 
facturer. 

Money-back guarantee. 

If you are not completely 
satisfied, reiurn ihe unused 
portion (or a 
full cash 
refund, less 
shipping 
charges. 






CLIP & MAIL TODAY 



n 



Yes. I d like lo take advantage of 
your Specif Offer anri money- back 
guarantee Please send me: 

D tOO Gram Tube. 51 ,99 

Regularly retails 52.79 

C 1 lb. Can. ...... 54.99 

Regularly retails 56 79 

CA resident add &% sales (ax 

I Include.-!* sh'pDinf] and handling charges) 
Otter expires October 3t r J977. 
Mall check or Money Order to: 

BLUE MAGIC CORPORATION 

j PO Box 3145 Long Beach. C A 90803 
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Why a small car 
demands more of an 
oil than a big car. 



Just because small cars 
are easy on gas, easy to handle 
and have smaller engines, don't 
assume they’re easy on oil. 




At any speed, the oil 
in a small car is working twice 
as hard as in a big car. 

Smaller cars with their 4- 
or 6-cylinder engines circulate 
their oil twice as fast as big sixes 
or eights. They run at 25 to 
30% higher revs throughout 
their entire performance range. 
So there's more friction and 
heat in the engine. 

And the design features 
that increase their fuel efficiency 
also happen to increase their 
operati ng tern peratu res. 

Then to add insult to injury, 
they have less engine surface 
and less room in the engine 



compartment to get rid of that 
extra heat. 

The heat in a small engine can 
drain the life out of an oil. 

All this causes increased 
wear, tear and shear (thinning 
out) on your oil. Which can 
keep it from lubricating and 
cleaning properly. 

It can a so cause sludge 
and other kinds of deposits to 
form and clog passageways in 
the engine. From there it’s only 
a short step to preignition, 
power loss and premature 
engine wear. 




To solve this oil crisis, 
you need Castrol. 

Castrol started out in Europe 
where small cars started 
out, So naturally it was Castrol 
that first added the additives a 
motor oil needs to protect those 
high-revving engines. 






And ever 

since then, Castro! 
has been specially formulated 

to withstand the tortu res 
of small cars. Today’s Castrol 
incorporates the costliest 
additives available anywhere. 
(Including 



viscosity improvers, anti- 
wear agents, anti-oxidants, 
detergents and dispersants.) 
That keeps Castro! from 
thinning out under intense 
heats and pressures. It keeps 
sludge from forming as the oil 
cools down. And it gives Castrol 
the strength to keep lubricat- 
ing and cleaningthe narrow 
passages in smaller engines. 

Of the best selling oils, only 
Castrol has passed both U.S. and 
foreign car engine testing. 



car engines, we make 
sure it passes the 
engine tests for 
foreign cars set 
upbytheCCMC* 
(on a Fiat 124, Ford 
Cortina and 

_ Mercedes-Benz diesel) 
as well as the engine tests 
set up by the SAEf* (on a ’67 
Olds 425 cid V-8 and a Ford 
302 cid V-8.) 

And to satisfy ourselves even 
further, we test Castrol on two 
itional small car engines: a 
1302 cc VW and a 1798 cc MGB. 

So naturally, Castrol exceeds 
all U.S. and foreign car 
manufacturers' specifications. 

And that goes for every single 
grade and multi- 
grade of our oil, 
no matter where 
in the country 
you buy it. 

Now if you 

have a smaller v_^_ 

car you have some big reasons to 
change your oil. 

Castrol 

The first oil engineered 
for smaller cars. 



Since Castrol is designed to 
withstand the tortu res of small 



‘Organ nation qi car manors an doji :-sanufdriurers. 

-■Solely Of Automotive noor*. 



Get longer car life at lower cost with th is 

77 CAR CARE GUIDE 




P opular Mechanics' Car Clinic 
column is a “Dear Abby" for 
cur owners who may be on the verge 
of clobbering their ertrbu rotors with 
a wrench, kicking in their rusted 
rocker panels or even rolling the 
clunker off a cliff. 

Every year thousands of car own- 
ers write to Cur Clinic for answers 
to problems plaguing them. Every 
month we answer many me" these let- 
ters n the column, l.u.tl hi this Guide 
we're able to give the information 
shat will answer many, many more. 

H ore's a percentage breakdown of 
problems mu lined in the letters 
we've received hi the past year. Each 
problem area ip treated in its own 
section in the Car Care Guide: 



1 Carb u re 1 or - r el a ted problems- I5.&$i 

2 . Hard -slot ting problem* 9.J 

3, Drivfl train problems 6.2 

-i Sue pension and steering problems 7.0 

5, Engine problems 6.6 

6. Ignition arid eleclrlost problems 9.2 

7- Gil-related problems 6.1 

& Cooling system and a-.fewidUtioner 

problem?, 6.0 

9. Body and HitlrBh problems -4,3 

10. Brako problems 5.1 

11 Eshaugl system problems 2.6 

12. tire problems 2 A 

13. Fuohsyatem pt obi sms 2.4 



Section I L in the Car Care. Guide 
in do voted to h.m ives and contacts for 
those readers who w r rote tu Cur Clinic 
asking fur information. These letters 
rt unpriced a full 20.1 percent of the 
total. 

Section ir> is a i| nick-reference 
st'ctimi that outlines iron Idea hooting 
procedure a. 

Any 1 to- t-your selfer knows 
how mu. h cun he paved by do- 
ing his own car mainte- 
nance. Cut there are other 
vvuyh, -.in. that yau can 
keep down the high 
cost of owning and op- 
erating your car. Just 
t urn the page for the 
right steer onto the 
low-cost road * , . 
— -The Editors 
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POPULAR MECHANICS 




Everybody expects spark plugs 
to spark. But how much and 
how long they spark depends 
on how well they plug against 
electrical and compression 
leakage. Here's the inside story 
on how Autolite plugs are 
sealed to deliver superior per- 
formance and gasoline mileage 
to you. No matter what you drive. 
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Cutaway Diagram of Autolite Spark Plug 







The lolol COKt nf nwnmrj 1111(1 npoinl 
mtj .i c . ir r. llm sum ol many m 
dividual CftflFMlMH. Ownoiflillfl I : I' 1 1 ' ! J ' 
,ii i' ih«i'.i- lull 1 , you ii.iv I" pay 
whuihci m not you ovpr dnvo yum 

f,.,f ( J !>C! ^ ■ il Mtr| r ir,U, ,lO' UlOMM pay 

i n i 1 1 1 ft that UFO direully r&l&ldd ID 
1 h i ■ nrrrjunf ul dnvmn you do 

Home ni l h i'-.h art* 

luimrj ori you J1FI(1 IlltSO "3 not H 
ifiNir| you i.tiii do rtboul Ifirrn your 
onmcil automobile < i t 1 1 • , r r . j 1 1 1 1 r i Urn. 



lor oarunpir? CM hot IrtKOS. mhiip of 
which Mfir u'ioej lor rood main In 
on rum, .no extruded from you nr- 
port of llm pi me you pay It .i u..llou 
ol qa'i 

Hums a breakdown of (he o* 
finn^oa you iric-iii awning mid np 
nNilinrj youi car You can Him 
dollars, oil most of them. Some? you 
trio '.lasli In noUunrj Your own 
labor [lender lovuiij crut) is a bourn 
way 01 expressing it) rrosls iioIIiipO 



** j| 4 II III Will's of I'ri'L 1 drh 

j hjt . Thai's y n;tr 
bonus if yrul Luke I li lh Lip: Keep 
your our ni least Hi ymrs and 
maintain tl yoursdl'. 

That's if. No tricks, Hist simple 
aril hnu’t \i\ A lot rtf jiddilinn and 
division wjis dniie ]asl year by fur 
I [cul mviUTS, novi'Minii'iil a^em'irs 
and £ H 1 h *r nitfanixal t"iis lo ilins 

I rat e 1 tail 3 !iT(i was and In t remi d 
year in the nil ini no 1 ul dollars it 
lakes In keep your oar nn f Em r c > m H . 

I I dnesu'l lake trams of profes- 
sionally prepared eharls ami 
tables, however, In raiiiml you 
Unit fast year chi- price <d a now 
ear was more Ilian ever hrl'niv; 
thill the prior nf pastil trio went 
lip: Ihitl (Em price nf oil, Inht wants 
ami purls wa nt up; Dial Hie priee 
nf repliurmnit l ires wenl up; I fiat 
[fa- primal' insurance \% <-»i1 uf'. up, 
Up! All ynli have In tin is took ill 
your hunk ImJjtnce, 

Whai I fu L pros did for HV74f and 
whiil you did if you keep mat -per 
mile records for ymir enr t was add 
up aEl tfm dollars 4 tail iV'-m paid 
mil In nwil ami operate I y pica I 
I ul] -size, ini onnediai e, rum prirl 



ami sulMomparl curs ami Hieii 
divide b> miles driven (. ly picnltj . 
1 11.01 hi miles per year). The result 
inp. figures were presented to slum 
Lite cnsl per-inilr to the owner it 
lie t'malH'i'd u ear for three years 
ami then l railed it m, if he kept il 
lor HI years and so mi. 

For trample, i 1 was found tfial 
if yen drive u si am lard-size ear 
and you I rn.de tl in after ttiree 
years, yirur i nsL-peiMiiile is tlt.-V 
re u I s. T h a t ' s a reo rd f n I n 
figures enmpiled hy IhrlK 
fiir Leasiiuc IHv, If you 
keep it M> years, your 
eusl -per m i le drnps 
to I eeitls. The 
to -year eost- 
per-miie for a 
si a a d a r d - 

I 

s i YtV in r a e - 
i'(i r d i n y 1 o 
figures Lmm 
the U.S, l)t‘ 
part Ml eui nf 
r ra us po r! a- 
tjnii, Federal 
ftiphwjiy Ad- 
ui i n i s I rat io n 
is 1 7 A) ran Is 



The olldfuintbs, lh rf i n--y*?.or trader 
poya a slid rate lor every mile 
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CAR OWNERSHIP: 

HOWTO TAKE 
THE LOW-COST ROAD 




I'M jm John Hughiwaifth 



The do-il-yoursclf owner who has 
kepi his car young (or* 10 years 
pays only pennies a mjJe. 



when you maintain and repair your 
car your sell, 

■ Sticker price ol a new car is some- 
thing you can dicker about, 

■ Interest or finance charges on a 
new-car loan will be less il you shop 
around- 

* Depreciation of a new C3r during 
The first years o! ownership is a 
nasty blow, but not lor those who 
keep their automobiles for ID years 
and longer? 



■ insurance premiums ha vs sky- 
rocketed but iherc are a fow Ihings 
you can do io keep the annual tab 
to a minimum. 

■ Gasoline and lubricants vary in 
price depending on where you buy 
thorn. Know how to stretch a gallon 
of gas. 

■ Replacement paMs, lires and ac- 
cessories can also qo a long way in 
affecting the cosl ol maintenance. 
Buy wisely. 



■ Garaging, parking Bind toldb .;ire'< 
not figured in the corns- per mile 
costs cited in the teal because they 
vary widely wild individual nenrin 
and local ions 

■ Repairs and maintenance are 

where you make out in a big way. 
Oo'it-yourself and laugh all the way 
to i he brink. This Car Ca/e Gurcfe 
wilt get you started with whm you 
need to know 1o take fhe low-cost 
road. 



:»w 




CAR OWNERSHIP: 

— a bit lesa than the Hertz figure. 

An owner who cIcusk his own Timin' 
tenance, and is savvy on keeping hia 
insurance costa down and on getting 
the beat mpg from hia car, will lower 
hia coat per mile to at least 15 cents. 
That’* what PM figure*, and that's 
half what it costa the three-year 
trader per mile, or looked at in 
another way, it's GO, GOO free miles 
in 100,000 over a 10-year ownership. 
The formula that will allow you 
to operate your car for the lowest 
cost is not a secret: 

■ Start by selecting a car that meets 
your needs, 

■ Pay a rock-bottom price for it. 

■ Purchase only the insurance that 
you absolutely need from a company 
offering it at the lowest cost. 

■ Use oil recommended by the manu- 
facturer, buying it in bulk from an 
auto-aupply dealer, rather than a 
quart at a time from gas stations. 

■ Ruy gasoline from a station that 
offers it at the cheapest price. 

■ Maintain the car like a fanatic. 

■ Buy parts only when you need 
them from reputable suppliers. 

■ Do all your own troubleshooting 
and repairs, 

■ Drive sensibly. 

■ Let’s see — did we leave anything 
out? Oh. yes. Keep the car forever, 
if possible. 

This formula is easier to expound 
than to practice. However* even if 
you are able to carry through only 
a part of it, you will be that much 
ahead of the game. 

Buy right 

The difference in price between 
new full-size and new subeompact 
cars is several hundred to several 
thousand dollars. The cost-conscious 
car buyer must therefore select his 
vehicle with care. Other than initial 
price, the economics of operating, 
maintaining, repairing, licensing and 
insuring one model in relation to 
another must be weighed. 

(In our discussion of relative 
costs, car models are classified as 
full size* compacts and subcompacts. 
A full-size model weighs more than 
4000 pounds, A compact weighs be- 
tween 2700 and 36QG pounds, A sub- 
compact weighs less than 2700 
pounds. Weights are with the car 
empty. Inter mediate-size cars, weigh- 
ing 3600 to 4000 pounds* are not in- 
cluded. Neither are mini-size vehicles 
of the Chevettc class,) 

The size of your family, or the 
need for extra room to carry car- 
pool passengers or equipment, may 
demand that you buy a full-size 
model. However, consider carefully 



HOW TO TAKE THE 

if you really need a VS engine and 
automatic transmission. These op- 
tions add several hundred dollars to 
the purchase price. 

There is a significant variation! in 
the cost of operating full, compact 
and subeompact models. Just how 
much was estimated last year by 
the Highway Statistics Div, of the 
U,S* Department of Transportation* 
The organization conducted a cost- 
analysis study of suburban-baaed 
197G models that wi IS acquire 
ItHXOOO miles over a 10-year period. 

Costs considered were original 
price, depreciation* maintenance, ac- 
cessories* parts, tires, gas and oil 
(excluding taxes), garage fees, park- 
ing charges, tolls* insurance* and 
state anti federal taxes. 

The cost of operating a full-size 
model came to 17*9 centa per mile, or 
$17,000 for 10 years/100,000 miles* 
The same cost for a compact was 
14.6 cents per mile, or $1^,600 — 
$3,300 less. Anti for a subeompact 
the coat dropped to 12.6 cents per 
mile* or $2000 less than 

the 10-year operating coat of the 
compact and $5300 less than that of 
the full-size model. 

Put another way— if you pur- 
chased a subcompact this year* you 
would save enough in 10 years to be 
able to buy another new subeompact 
model. Assuming today's prices, you 
would even have cash left over. 

In the cost for gasoline alone, the 
differences between the three classes 
of vehicles are impressive. It is esti- 
mated that the cost of gasoline for a 
full-size car will be 3*19 cents per 
mile, nr $3190 in 10 years/lQG*O00 
miles. Gasoline for a compact will 
cost you 2.23 cents per mile, or 
$2280 in 10 years— $910 less. Gas for 
a subeompact will be 1,65 cents per 
mile, or $16*50 in 10 years — $630 less 
than the cost for a compact; $1540 
less than that for a full-size model 

Options really a re optional 

When selecting options for a new 
car, you can lower your initial cost 
if you don't let desire take prece- 
dence over practicality* In some 
cases, you have no choice,, because 
what is an option in one model is 
standard equipment in another, and 
the cost has already been added to 
the car's list price. 

Where choices are given, consider 
each option offered carefully* Ask 
the Salesman to go over with you the 
extra equipment offered by the com- 
pany and its price. Where a desig- 
nation isn’t defined, such as mirror 
group or light group, ask for clari- 
fication, 



LOW-COST ROAD 

Don’t forget also that generally in- 
cluded in n list of options are four- 
floor. hatchback and station wagon. 
They are priced higher than basic 
two- door models. 

Totaled, the cost of optional equip- 
ment can add $2000 to $3000 to a 
car's base price. You may be able 
to afford a new car by eliminating 
some of the frills. 

Order or pick it 

Consider whether to order or pick 
a new car from stock, All in all* if 
you find the model you need having 
the equipment you want in a deal- 
er's showroom buying it is usually 
fina nc ial 1 y ad van tageou a. 

The dealer has money invested in 
a car he has on hand. He doesn’t have 
any invested in a car you will order. 
He is therefore anxious to sell ve- 
hicles in stock and will usually do so 
for a smaller profit, 

In discussing selling price with a 
salesman (never pay the price on the 
sticker), there h a rough rule-of- 
thumb to follow. 

For full-size cars, the sticker price 
on the glass reflects dealer’s cost plus 
an approximate 20 percent markup. 
For a compact the sticker price in- 
cludes about a 15 percent profit. For 
subeompact models, the profit margin 
is about 10 percent. 

A nothe r d i sti net ad van tage i n se lect- 
ing a car from stock is that you don’t 
have to wait. You can have the car 
within a day or two. Disadvantages 
in. selecting a car from a dealer’s 
stock include the fact' that a vehicle 
may have more or less equipment than 
you want, and it might not be the 
color desired. 

Used-car buying 

You can often buy a good used car 
privately from a relative or ac- 
quaintance, or from a dealer who has 
been in business for a number of 
years and has a good reputation. 
Cat) the Better Business Bureau or 
Chamber of Commerce to determine 
whether a particular dealer had bad 
any complaints lodged against his 
business. 

You should take pains in judging 
the mechanical suitability of a used 
car. The Saw prohibits tampering 
with the actual mileage on the odom- 
eter and mandates a stiff penalty. 
However, there have been violations. 
In any case, use your eyes, hands.* 
ears and nose to detect defects ilk 
mechanical performance and appear- 
ance. 

Following is a list of things to ask 
yourself about the car: 

;/ : :oise rb'.'i !o ^33 fftr; 
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1 he ask-for motor oil. 



is 

^°TOR Ol L 






Pbnnzoil. It’s worth 



( )ur new Gas Miser gets you a cleaner carburetor 
for fewer exhaust emissions. 

And an average of 10 ext ra mi tes per tankful of g as. 



10 extra miles pertunkful of gas. 
Thul’* , L 1 1 1 1 of miles. Hul with new 
Gas Miser, it's only the beginning. 

Formulated to improve 
performance 

Because GAS Mi.sk K ls u detergent 
formula. It keeps the vital parts of 
your fuel system clean. Your carbu- 
retor, PCV valve and intake valves. 

And w hat it accomplishes is 
just as important as your increased 
mileage: it improves engine 



performance, Gas MISER helps 
combat rough idling, stalling and 
sluggish response, 

Cuts down auto exhaust emissions 

It'll even reduce your cur's exhaust 
emissions. 

But exactly how well Gar MISER 
works depends, in part, cm how you 
use it. For best results, use it regu- 
larly, One can for each ten gallons of 

gas added to your fuel tank, 

Gas Miser is right for almost 



■» *r*i{i*!ef#il Udilii rnailifll Union Cff|W»#(lB*l. 27DP»ftl *V#ny#. HimrUKt, N.V, >0017, 



every kind of vehicle you could 
own— car, pickup or truck. If it’s 
powered by gasoline, it can be 
powered better with GAS MISER, 
From Union Carbide 

50 c refund 

When you buy your Gas Mi SEE, 
took for the refund ofFer on top of 
the can. 

It’ll have all the do tails you 
need to get a 50* refund 
on Gas Miser. 

MflTepirtaJt. 










CAR OWNERSHIP: 

(Continued from pago !?&} 

■ Is the tar hard to start? 

* Does it idle rough? 

■ la the engine noisy? 

■ Does fill equipment operate, in- 
eluding aireonditioner, heater, de- 
froster. lights, signals, windshield 
wipers and radio? 

■ la the floorboard rusted (pull 
hack carpeting j ? 

■ Does the general, overall appear- 
ance give the impression that the ear 
was cared for? 

* Are there ripples in the body — a 
sign the ear was in an accident? 

■ Are there signs of rusted-out 
areas (look very carefully under the 
ear on the backside of the body, be- 
cause tape or metal patches riveted 
to the body can hide holes'! ? 

■ Are tires in good condition and 
worn evenly? 

■ Have tires been replaced (they 
may have been worn unevenly ) t indi- 
cating a front-end problem? 

* Does the car’s exhaust look blue 
or blue-gray, indicating it is burning 
oil? 

■ Does the transmission shift prop- 
erly ? 

■ Are brakes acid steering in safe 
condition? 

■ Are there any rattles when going 
over a rough road? 

This list is not complete, but it is 
a start. 

Trade or sell? 

What you do with your present car 
bears on the initial cost of the one 
you are buying, You will get more 
money if you sell the car yourself 
rather than trade it. A way to de- 
termine the selling price to ask 
is to check newspapers and compare 
prices of cars comparable to yours. 
You could also look up average retail 
and wholesale prices in the NAD A 
(National Automobile Dealers Assn.) 
Used Car Guide and the Kelley Hint; 
Book, available at banks, insurance 
agencies and credit unions. 

It usually does not pay to spend 
money for cosmetics to try and hide 
defects in a car if you are going to 
trade it in. The dealer is a profes- 
sional. He knows whether the vehicle 
is a cream puff or dog. 

Financing your new car 

It pays to pay cash, if you can. 
The interest paid for your money by 
a savings bank will not offset the 
finance charges on money you bor- 
row to pay for a car. If it did, lend- 
ing institutions would rather put 
their money in the same bank than 
lend it to you. 

Table I (above) compiled by the 
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TABLE 1— 36-MONTH LOAN FINANCING 

Type of car Loan Finance Cos! per 

amount charge mile 

(at tp. 06%) 


SAVINGS WITHDRAWAL 

Loal Cost per 

Interest mile 

(at 5.13%) 


Full size 


$3266 


$533 




£296 


0.8* 


Compact 


25 71 


420 


1.1* 


5233 


0.6* 


Sob com pact 


2163 


339 


QM 


1 SB 


0,5* 



Highway Statistics I>iv. assumes a 
36 -month financing period and dem- 
onstrates the costa of financing a car 
as opposed to interest lost by paying 
cash. 

If you have to finance the car. re- 
member that you’ll pay the least by 
taking the shortest-term loan. For 
example, financing a full-size car for 
60 months i five years > would cost 
you 2,3 cents per mile for that peri- 
od, while a 36-month car loan would 
cost 1.4 cents per mile. 

There are several ways to borrow 
money for leas than is generally 
charged by banks and loan companies 
— such as from a credit union. 

A passbook loan can be utilized 
when you have money in a savings 
account or certificates of deposit that 
you don't wish to withdraw. You can 
use the savings account or CD as 
collateral. The bank lends you the 
money, charging interest at a rate 
of at least 1. percent more than it 
pays into your savings. For example, 
if a certificate of deposit bear a 7 per- 
cent interest annually, the bank will 
charge you at least & percent under 
the passbook- loan system. 

If you use this method, your sav- 
ings account will, continue to earn 
interest, but assets arc frozen up to 
the amount of money you owe. For 
instance, if you borrow $3500 you 
must have $3500 in savings to begin 
with, which cannot be withdrawn. 
If in six months you pay back $1000, 
you must leave $2500 as collateral. 
You can withdraw $1000. 

You can borrow on your life in- 
surance, The interest rate is usu- 
ally lower than that of other loans. 
However, if you should not pay off 
such a loan, (the insurance company 
doesn’t pressure you to do so 1 , in- 
terest will build up each year and 



add to tiis outstanding balance. In- 
terest is therefore charged on top of 
interest. This waters down the value 
of a life insurance policy. 

To determine exactly how much 
it will cost to borrow motley from 
sources available to you. ask each 
how much the total cost of the loan 
will be. Compare actual costs by fill- 
ing out Table 2 (below h 

The total you have to pay back la 
the monthly payment multiplied by 
the number of months. Thus, if the 
loan amount is $3500 and your 
monthly payment is $170.20 per 
month for 24 months, the total you 
pay back is $4084.80, The cost of the 
loan would therefore be $584.30. 

Depreciation 

Depreciation is the greatest single 
cost of owning and ope rating an 
auto mobile. It is a factor over which 
you have no control — if you trade 
cars frequently. 

The greatest dollar depreciation 
of full-size cars occurs in the first 
few years. Depreciation of compacts 
and su boom pacts is more evenly dis- 
tributed over the years. 

In its first- year, a full-size ear 
loses value estimated at 8.38 cents 
per mile. In the second year* depre- 
ciation amounts to 5.75 cents per 
mile: third year, 5.54 cents per mile; 
fourth. 4.66 cents per mile and fifth. 
3.43 cents per mile. 

After 10 years (100,000 miles >, 
depreciation of a full-size car aver- 
ages out at 4,8(3 cents per mile* or 
$4860, The same depreciation aver- 
age for a compact model is 3,83 cents 
per mile, or $3830, and for a sub- 
compact, 3.10 cents per mile* or 
$3100, 

The only way to beat depreciation 
tPlea se turn to mae 134 J 



Source cl loan 


TABLE 2— AMOUNT OF LOAN: $3500 

Monthly Total 1 mast 

payment payback 


Cost of 
loan 


1 . 


$ $ 


. . . $ 


2 






3 
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ia to maintain your car in excellent 
condition (hopefully do mg-it-y our- 
self to keep .service costs down i and 
keeping the car until it begins to ap- 
predate in value. People who bought 
and kept in good condition 1040 and 
1950 models, for instance, can now 
get more than what they paid for 
their cars. 

Insurance 

Insurance is another weighty cost 
you can't do much about — it has 
spiraled upward in recent years. 
Your annual premium depends on the 
amount and type of coverage you 
buy, how you use your car and where 
you operate it. 

Someone carrying £100,000 and 
S3OO,0OO liability, £50 collision de- 
ductible, full comprehensive tire and 
theft, medical benefits and uninsured 
motorist coverage, and who uses a 
car for business in New York City, 
will pay a whopping premium. But 
someone owning a car in rural Penn- 
sylvan ia t carrying §50.000 combined 
liability, $250 collision deductible, 
etc. and driving only 50 00 miles a 
year, will pay much less. 

Judge your insurance needs and 
buy only what you need. To keep a 
premium respectable, you might as- 
sume some of the risks. You may de- 
cide to insure your car for major 
collision damage rather than for ev- 
ery dent it receives, and buy a £250 
deductible provision rather than $50 
You'll have to pay the first $250 to 
repair damage (if any ) + but you'll 
save $50 or $00 a year in premium. 

One more point : shop for insurance. 
Insurance companies still compete for 
business in many areas. 

Taxes 

State taxes for registration and 
titling usually depend on the size of 
the car, The tax is generally highest 
for full-size cars and lowest for sub- 
compacts. 

Gasoline and state sales taxes on 
automotive parts are also fixed . 
However, if you use your car for 
business you can deduct from your 
federal income tax a certain portion 
of all taxes, also parking and toll 
fees, and maintenance and operating 
costs. The federal tax also allows 
some deduction for depreciation. 

People who use cars strictly for 
personal use can also claim a certain 
percentage of deduction, 

A worthwhile pamphlet explaining 
federal income tax deductions for car 
ownership la available from the 
American Automobile Assn, You can 
get a free copy of Automobile hi- 



come Tot Deduction from a local 
AAA office or by writing AAA, Pub- 
lic Relations Dept., Sill Gatehouse 
Rd., Falls Church, Va. 22042. 

Buying oil 

Don't scrimp on the quality of oil. 
Use oil that meets API (American 
Petroleum Institute) service classi- 
fication “SE’' and meets or exceeds 
car manufacturer's requirements. 
The can label will state if the oil 
meets these qualifications. 

To reduce vehicle-operation cost to 
rock bottom, you may be able to use 
a single-grade motor oil rather titan 
multi viscosity. If so, you could save 
up to 30 cents a quart. 

Generally,, oil companies provide 
three types of high quality oil. One 
has a wide muitigrade range, such as 
10W-5O, intended for use in tem- 
peratures of minus 10° to 110° F. 

Another type is mid-range in price. 
It is multi viscosity, but of a more 
confined nature, such as 1QW-40 for 
temperatures of minus 1Q° to 100° 
F. 

The least expensive type of oil, is 
a single grade such as 10W, 20W-20, 
30 and 40, If you use it, you have to 
tailor the grade to the consistent 
temperature in the area. If there is 
a wide swing between winter and 
summer, the oil will have to be 
changed as seasons change. SAE 30 
oil, for example, is suited to tem- 
peratures between 30" and 10O Q F. 
A driver in Florida, say. would not 
usually change viscosities seasonally 
since the temperature seldom strays 
from this range. But a car owner in 
Michigan couldn't enjoy this freedom. 

Don't forget that by using single 
weight instead of multi viscosity oil 
you usually trade convenience for 
savings. Either way, you’ 3 3 save a 
great deal buying oil in bulk from 
an auto- parts supply dealer. 

Buying gas 

When it comes to buying gasoline, 
look for a station that sells fuel for 
the least amount. Self-service sta- 
tions will usually save you 5 to 8 cents 
per gallon* Don't use a high-octane 
grade if your car doesn’t need it* 
You will pay extra for nothing* 

Your engine tells you if it requires 
additional octane by pinging. How- 
ever, a ping could also signify the 
engine needs an adjustment, such as 
timing* It could also signify develop- 
ment of a serious problem that 
should be resolved promptly. 

Buying parts 

Shop for the best price on replace- 
ment parts, but remember it’s not 



wise to trade quality for a few cents 
in savings* so buy parts made by 
reputable, well-known manufactur- 
ers. Dealers often run seasonal sales, 
especially on such parts as tires, 
batteries and shock absorbers. 

Maintenance and repairs 

This is the area where you have 
an opportunity to save yourself a 
bundle of money and make headway 
in attaining the goal of 50,000 free 
miles. Professional repair shops to- 
day charge from $13 to $20 per hour 
for labor. They also charge full re- 
tail price for parts* Visualize the 
savings you can realize by buying 
parts yourself and doing your own 
work. 

An ordinary tune-up, for example, 
that would cost you §30 to $75 to 
have done professionally would be 
a ho at $10 if you did it yourself. 

Many shops operate on a so-called 
fiat-rate basis. This means that if a 
particular Job actually takes one hour 
for a mechanic to do, but the book 
says it .should take him LVa hours, 
you'll get a labor charge for IVa 
hoU rs. 

When it comes to maintaining a 
car 1 such as changing oil, tune-ups, 
lube jobs! there isn't anything a 
reader of Popular Meehan icx cannot 
do himself. A*s you know, PM is con- 
tinually presenting feature stories 
to guide you in maintenance and re- 
pair operations. 

When it cornea to repairs, you are 
limited many times by a lack of spe- 
cial tools. Rut tools can be acquired 
as you need them. 

Your personal troubleshooter 

The big factor in repairing a car 
is to find the trouble. This year's 
Car Care Guide is devoted to just 
that 

The Guide is based on the hun- 
dreds of problems readers sent Car 
Clinic in 1976. We have pulled out 
the most common of these (and also 
some that aren't too widespread) for 
discussion. The purpose is to explain 
how to get at the root of a car 
problem so that the right thing can 
be fixed. 

You will note that throughout the 
Guide we offer what are called 
“quick fixes,” They are repairs you 
can do easily and quickly in an at- 
tempt to rectify trouble. 

So without further ado, let's get 
into the Car Care Guide for 1977. 
The faster you get through it and 
begin practicing seme of the skills 
it relates step by step, the faster 
you'll start working on your 50 r QQO 
free miles. 
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Keepyourcool ihissummer. Summer 
heat, traffic jams, and air conditioning 
can cause your engine to heat up. The 
result: boilover That's why it s good 
to know about the protector. PEAK * 
antifreeze & coolant. No antifreeze 
& Coolant hasa higher boiling 
point than PEAK. So no 
antifreeze & coolant protects 
against boilover better than 
PEAK, 

Get PEAK protection 
and you‘11 beat the 
heat this summer 



|,TF* 



guaranteed all year protection 



WARNING: HARMFUL OR 
FATAL IF SWALLOWED 



Northern 

Petrochemical 

Comaanv 



HI it-i-u rMi -Du uci 



NET 1 GAL. 



|4: 



Northern 

Petrochemical 

Company 



■.Sfrf* F at) ItMvon AMitruifr 
1 3** PJalftHlj 1 1 HhuM* VtWtl 
a or 



PEAK. 

The 

Protector. 
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START SAVING HERE! 




THERMOSTAT 
HOUSING AND 
UPPER HOSE 



PCV VALVE 



POWER 

STEERING 

PUMP 



ROCKER-ARM 

COVER 



BATTERY 



PITMAN 

ARM 



SPRING 



SHOCK 



CRANKSHAFT 

PULLEY 



alternator 



p m ari ■ Dale* Cu siatsori 



STEER NG GEAR 



FRONT* ENGINE, 

REAR- WHEELED RIVE 
LAYOUT WITH IN-LINE 
SIX-CYLINDER ENGINE 



STABILIZER BAR 



LOWER 

CONTROL _ 
ARM 

/ 

TIE ROD 



How much will your car cost you this year? There are some 
expenses you can't do much about. But when it comes to 
maintenance and repair, you can save a bundle. Here's a look 
under the skin to see what's where. Following, is the detailed 
information you need to service your car properly, to 
troubleshoot it when it’s cranky and to repair the trouble spots, 



ELECTRONIC 

IGNITION 

DISTRIBUTOR 



RADIATOR FILLER CAP 






SPARKPLUG WIRES 
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CARBURETOR 
AIR INTAKE 
SNORKEL 
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SINGLE BARREL CARBURETOR DETAILS 
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Turn fxtfit' for continuation of illustration ► 



CHOICE PLATE 



CHOKE 



STEERING WHEEL 



SHIFT LEVER 



FLOAT 



HORN 

/ 



BARREL 



FUEL FILTER 



THROTTLE PLATE 



CARBURETOR 
AIR CLEANER 



CARBURETOR 



DIRECTIONAL 
SIGNAL LEVER 



THROTTLE LINKAGE 



FRONT 

UNIVERSAL 

JOINT 



TRANSMISSION 
SHIFT LINKAGE 



DRIVESHAFT 



AUTOMATIC 
Tfl ANSMlSSlOW 






EXHAUST SYSTEM 
CATALYTIC CONVERTE R 



CALIPER DETAILS 



HYDRAULIC 
FLUID HOSE 



PISTON 



VENTILATED 

DISC 



BRAKE 

CALIPER 



FRONT DISC 
BRAKE 



BRAKE PADS 





REAR 

UNIVERSAL 

JOINT 



SMOCK 
ABSORBE R 



LOWER CONTRO L ARM 



EXHAUST system 
MUFFLER 



TIRE AMD WHEEL 



f r - ■ "‘f “ 



COIL SPRING 



upper control arm 



differential 

AND REAR AXLE 



TAILPIPE 



DRIVE SHAFT 












BRINGING UPTHE REAR... 









V 




Rear suspension may be the coil -spring type, 
as shown here, or the leaf-spring lype. With 
the coil spring arrangement, control arms are 
used to attach the rear axle to the car body. 



RETUFIN 

SPRINGS 



PARKING 
BRAKE CABLE 



BRAKE SHOE 



ADJUSTMENT NUT 



DRUM BRAKE DETAILS 



WHEEL 

CYLINDER 
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Rady shines deep 
because it cleans deep. 




There’s no glossing over dirt with Rally'. Its 
special cleaners remove even dull, dirty 
road film as you wax, Rally' has silicones 
and tough waxes to make it both easy to 
use— and durable. Get a deep, hard shine 
that people can't help noticing— mile after 
mile. Get Du Pont Rally", 



cflDPQBJ> 
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CHOKE 

* FUEL LOSS 
- HESITATION 

* STALLING 

■ BACKFIRING 

* ROUGH ID LING 

* MISFIRING 



THERMOSTATIC 
AIR CLEANER 
(NOT SHOWNf 

* HESITATION 



AIR F TLTER (NOT 
SHOWN) 

■ FUEL LOSS 

* STALLING 

* ROUGH IDLING 

* MISFIRING 



OASHPOT (NOT 
SHOWN) 



CARBURETOR 



THROTTLE 

LINKAGE 

• HESITA I lt)N 

* DiESF L ING 



BOWL COVER 
• FUEL LOSS 



FLOAT (INTERNAL} 

• HESITATION 

• STALLING 

• HOUGH IDLING 



NEEDLE VALVE 
{INTERNAL) 

■ STALLING 



INTERNAL FUEL FILTER 
I SOME CARBURETORS ON LV] 

• HESITATION 

• stalling 

• BACKFIRING 

• ROUGH IDLING 



FUEL LINE FITTING 

• FUEL LOSS 



ACCELERATOR PUMP 
{INTERNAL) 

• HESITATION 

* STALLING 



AIR HORN 
(WARP] 

•HESITATION 



SLOW | CURS} V- 
IDLE SPEED ^ 

•fuel loss 

• STALLING 
- DIKE UNG 
■ ROUGH IDLING 



OVERALL INTERNAl 
CONDITION 

• FUEL LOSS 

• STALLING 

• ROUGH ID L 1 NO 

• Misfiring 



IDLE STOP SOLENOID 
* DFtSE LINE. 



ANT! PERCOLATION 
VALVE 
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FAST IDLE SPEED 

• F UE L LOSS 

* ST ALII NO 



CHOKE VACUUM 
BREAK 

• HESITATION 

* STALLING 
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Why do I such poor mileage? 



« r all I he letters received at Car Clinic 
fas! y ear, 15.6 percent involved a 
carburetor-related condition. A break- 
down of the problems you asked about 
appears in (he adjoining, table. 

Most letters In the "general" cal ego ry 
dealt with such things as refitting, parts 
procurement and disconnecting of emis- 
sion controls. The "other related trouble” 
category comprises three major com- 
plaints: dieaoiing. rough idle and mis- 
firing. 

Mole: While reading the discussion that 
follows, refer to the two drawings above 
Ip determine which parts are beirng 
described. 



Problem 

Gas mileage 
Hesitation 
Stalling 
Backfiring 

Other minted [rouble 
Weather-related trouble 
Genera] 



Percentage ol felter* 

4.5 
3,7 
3 2 
0.9 

1.5 
0 S 
1.5 

Total 1S.6 



Where’s the 
gas going? 

Letters sent to Car Clinic in 1976 show 
that more ear owners are concerned 



about getting batter gas. economy than 
any other carburetor-related problem. 
Check the following: 

1. In the absence or a mechanical prob- 
lem, your engine will consume a certain 
amount of gasoline. As long as you op- 
erate the ear sensibly, you are getting the 
best mileage. 

2. More than any olher factor, thought- 
less operation causes poor fuel economy. 
Excessive speed, prolonged warm-up, and 
jachrabbtt stops and starts waste torts of 
gas in this country ©very day, 

3. Gas mileage performance figures 
posted by new-car manufacturers are es~ 

{ Fig?.-. £ I 1 urn fo page; 142} 
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You can put on a pair of Fram 
wiper blades in a matter of minutes , 
without any toots and without any 
special talents 

They adapt easily to both bayonet 
and the hidden type arms found on 
domestic cars. And complete, illustrated 
instructions are on the back of 
every box 

Made of strong, 
flexible. General Electric 
Lexah Polycarbonate, 
the same stuff used in 
pro football helmets, 

Fram wiper blades can't 
rust, pit, or corrode, They 
resist ice buildup, are 



not affected by heat or cold, and stay 
flexible ior cleaner wipes throughout 
their long service life 

Furthermore, Fram rubber refills 
are the only ones that are fully inter- 
changeable with factory original equip- 
ment. So if your holders are still in good 
shape, all you need are rubber refills. 

Priced generally less than regular 
replacements, Fram wiper 
blades and refills are avail- 
able at most leading 
automotive parts and 
accessories outlets, 

So all you really 
need is a few bucks, a 
couple of hands, and a 
couple of minutes, 




Fram Corporation 

A Bendix Company 

Providence. R 1.02916 





Address. 
I City 



.Stele 



K-D Tools make 
weekend 
car repair jobs 
easy! 



K-D Manured luring Co- 
Loncaster, Pa. 176Q4 
Send me FREE K-D pocket catalog. 

Name - 



Free Pocket 
Catalog 



describes K-t> 
automotive specialty 
hand tools. Mail 
coupon for your copy 



fC- Drools?- 

make lough jobs easy 



Want professional results when 
you N do ityourseir? Use the same 
K-DToote professional mechanics 
use to speed and simplify the 
toughest repair jobs, Visit your 
auto parts jobber who features 
K-D Tools and check out these 
typical time and money savers; 



K-D 2062 "Mini" Feeler Gauge Set — 

Gauge wlih 16 straight blades V* tf 
wide by H long. Ideal for working 
in close quarters. Blade sizes from 
.010" (.254 mm) to .035" 1.689 mm). 

Suggested retail $2.25. 



K-D 2394 Oil Filter Wrench — 

Makes it a cinch to remove any 
disposable oil filter 3Jf 4 " to 3**" 
in diameter. Can't 
puncture Dr crush 
filter even in 
closest quarters. 

Suggested re tail 
$2.99. 



K-D 2397 Snap-Ring Pliers 

Set — Set includes inter- 
nal and external snap- 
ring pliers w|lh inter- 
changeable points. 
Assures fast, easy 
removal and re- 
placement ol rings. 
Suggested retail 
»5.«, 



NO MAM. ORDERS FOR TOOLS, 
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ti males attained In I he laboralory under 
fixed conditions. No allowance can be 
made for variations in driving technique, 
weather, road or mechanical conditions. 

4. If a manufacturer finds a condition 
in a new car affecting fuel performance 
alter the car is in the Held, he Issues 
technical service bulletins to correct the 
trouble. For example, if you own a 1975 
Ford or Mercury with a 351-cu.-in. "M« JI 
engine and asked if there was a service 
bulletin issued to improve fuel economy, 
your service manager would uncover bul- 
letin No. 107. instructions state that cer- 
lain 351-cu.-ln. "M" anginas would give 
better fuel performance If the Initial 
ignition timing is advanced 4 more than 
the specification given on the engine's 
emission-control decal in the engine com- 
partment. 

TROUBLESHOOTING 
RAP MILEAGE 

■ Look for fuel leaks. Tighten fittings and 
replace gaskets if necessary. 

■ Replace dirty air cleaner element. A 

restricted filter blocks air, forcing the 
engine to run on an unnecessarily rich 
mixture. 

■ Adjust the carburetor's curb (slow) 
idling and fast idling speeds to speci- 
fication using a tachometer. 

■ Consider the fuel mixlure. Since 1968. 
idle mixture has been preset at the fac- 
tory and external mixture adjustment 
screws have either been capped to limit 
I rave I or eliminated altogether. Mixture 
will normally stay constant until the car- 
buretor gets dirty enough to need an 
overhaul. This condition can be deter- 
mined by checking carbon monoxide out- 
put wilh a CO tester, If output exceeds 
manufacturer specif Seal ions and a reg- 
ular engine tune-up fails to bring CO into 
line, the carburetor ah ou id be overhauled. 
This will improve fuel economy, 

1 A misadjusled or mat functioning auto- 
matic choke is another reason for exces- 
sive fuel consumption. Make sure the 
choke control is adjusted to manufac- 
turer spec Hi cation. Warm up the engine 
and remove the carburetor air cleaner. 
Is the choks plate wide open? 

QUICK FIX: Clean linkage and butter- 
fly valve pivots with choke or carburetor 
cleaner. Do not oil. 

If cleaning fails to overcome choke 
plate sticking, the choke system needs 
work. With none feet ric-assisled stove- 
type chokes (the choke control mech- 
anism is on the carburetor), replace the 
thermostatic spring, check the heat tube 
for damage and free up the choke piston. 

With nonelectric well-type chokes [the 
choke control is in a well in the exhaust 
manifold), rap laq? I he entire control. 

With eleciric-asslst chokes, check wire 
connections. Then test the control switch 
and electric heating element (see illus- 
trations above right), 

The non-carburetor- related mechanical 
problems Ihat produce low gas mileage 
are the following: 

1, Under inflated tire, 

2. Dragging brakes (see Section 15). 




CONTROL ELECTRIC ASSIST 

SW ITCH CHOK E ASSEMBLY 



litilnllai jcin uf iijutAl «lcelrk-AB*int 
clmkr (above) ami detail view (below). 




3. Restricted exhaust (mud in tailpipe 
or crushed pipe). 

4. Inoperative manifold heat-control 
valve (sea ' Stalling," this section). 

5. Worn, Improperly gapped or wrong 
heat range sparkplugs (see Section 6). 

6. Ignition system defect, including in- 
correct timing (see Section 6), 

7. Sticking valves, camshaft out of time 
(see Section 5), 

He who hesitates 

PM received the following plea from a 
reader in Albertson, W. Y,: 



Help, please! Could you tell me 
whether Chrysler has put out 
tt service bulletin for the 
1974 models regarding 
hesitation (stumble) on 
light acceleration? 



The man was on the right track. It hap- 
pens Ihat Chrysfer's bulietin 14^07-74 
concerns stumble during lighE Decelera- 
tion and/or choke slicking caused by 
carburetor air horn warpaga. information 
applies to 1972-74 cars and light trucks 
with 360 and 400-cu.-ln. engines and Hol- 
ley two -barrel carburetors. 

The number of letters PM has been 
getting indicate that hesitation ia a major 
current problem. One reason is the ex- 
haust gas recirculation (EGR) system, 
which of leu disrupts smooth acceleration 
unlrl an engine gels warm, The EGR era- 
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atns an excessively lean fuel mixture to 
keep exhaust omissions at a low level. 

This can't be helped. You may have (o 
live with the condition. To find out if the 
EGR is disrupting Smooth acceleration 
wllh the engine cold, clamp the hose go 
ing to the EGR valve and road-test the oar. 

If hesitation is eliminated, make sure 
the EGR valve is clean since a leuled 
valva may be accentuating Ihe trouble. 
Tap the valve lightly with a hammer to 
free carbon and buff mounting surfaces 
with a wire brush. The valve has to be 
dismounted if this servicing is required, 
inspect the EGR hose, too. 

If hesitation prevails during Ihe road 
test, something besides Ihe EGR is caus- 
ing the trouble. The reason for hesitation 
is usually carburetor-related. 

TROUBLESHOOTING 

HESITATION 

» Clean throttle linkage and check it for 
binding. 

■ Perhaps ihrollle plales are bent. This 
is unlikely unless the carburetor has been 
recently overhauled and plates were ac- 
cidentally damaged. 

■ With the choke plate open, look into 
the carburetor throat as Ihe accelerator 
pedal is rapidly depressed. A steady 
SI ream of gas should discharge Into the 
venturi. If not, disassemble (he carbu- 
retor and inspect the accelerator pump 
plunger (diaphragm) for deterioration. A 
faulty accelerator pump plunger is the 
main cause of engine hesitation on ac- 
celeration. Replace. 

■ The carburetor '4 high-speed (main 
metering) circuit may be clogged. You 
can get a good idea by Idling ihe engine 
at about 1 000 rpm and partially covering 
Ihe air horn with your hand. This should 
cause more fuel to be discharged from 
the high-speed circuit, causing an in- 
crease in engine spaed, Ho increase? 
Carburetor cleaning is called for. 

■ Proper carburetor float level position 
is important If it's too low, the metering 
circuits won't be able to deliver sufficient 
fuel; if too high,, flooding wilt occur. 



FLOAT QAUGE FLO AT SPRING 




Floui leurl 1* iirijidsh^E b ? bending the 
tub. Curb i h inverted here to bliuw |>:tr|w. 



QUICK Ft) f; If a Noal springs a leak 
and lakes in gas, the float level will be 
consistently low. Hold float to your ear 
and shake. Sloshing? Discard the float, 
V A fuel filter that's partially clogged 
(Please (utn ig page f 44} 
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Popular 
Mechanics 
Complete 
Appliance 
Repair 
Manual 

Repair virtually any 
household appliance 
yourself The clear nontechnical! text end sr&p- 
by-srep drawings and photos guide you easily 
through both Ihe big jobs and the minor, every- 
day 1 os Ns! In 0 day 01 pour service ontt skyroc- 
keting repair hills, this 320-poge ( 6 " x & W') 
book con pay tar itself many times over, Only 
Sfl.flS. 

This boon a also available ar lea eng bookstores 



POPULAR MECHANICS BOW. P.0. hoi 1 575, Ro<Bo 
City Station. Hew Vw K, N. V. 10b 1 9 M ^ 



PlMBfl send me 



«**« Of Sib POPULAR 



MECHANICS COMPLETE APPLIANCE REPAIR MANUAL 
at SB. 95 per copy including postage I unclose a 
check or parley aider lor 

Kami- __ ____ 

Sheer Address 

<»y 





Popular 
Mechanic* 
Complete 
Car Repair 
Manual 



Handle most ouio 
repair end mainte- 
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Wt'ra one d 1 the larges I makers of 
automotive gaskets. And we have 
six booklets that will tell you what 
you need to know about gasket In' 
itilfalton plus torque specifications. 
Learn about exclusive Tel ton-coated 
Perm a Torque/ 8 lues head gaskets 
that never require relorquing. 
Fel-CoPrene* - the ail-rubber valve 
cover gasket, and much more. 
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causes hesitation. Remove an in-line 
filler Tram the fuel fins. Remove an in- 
ternal filter from the carburetor inlet. 

■ A malfunctioning choke could cause 
hesitation as well as contribute to poor 
fuel economy (see earlier text). 

■ Chokes In some cars are controlled by 
a vacuum break that opens the choke 
plats partially when a cold engine ia 
started. Ibis keeps the engine from load- 
ing up with gas. if the vacuum break is 
not properly adjusted, the choke plate 
may not open enough or may open too 
much. Hesitation will result. The vacuum 
break Is adjusted by bending the vacuum 
break rod until a specific size gauge (see 




PftESSuftF ON 
CHOKE LEVEft 



Adjust chain- vjif mini break wiih u drill 
if you don't have a gunge* 

menu lecturer specs) fits snugly between 
the choke plate and carburetor threat. 

■ An etr teak into ihe Intake manifold 
wiU lean out lha Fuel mixture and cause 
poor acceleration (also rough idling). 
Squirt a 50-50 mixture of 5AE; 10W motor 
oit and kerosene around the base of (he 
carburetor and intake manifold with Ihe 
engine running at idle. If Ihe mixture Is 
sucked inward and/or engine speed in- 
creases, tighten bolts. If this doesn't stop 
the problem r replace Ihe gasket. 

■ Thermostatically control fed air cleaners 
have been on moat cars since 1968. A 
valve in Ihe air cleaner snorkel is con- 
trolled by a temperature sensor to pro- 
vide a leaner fuel mixture and thus lessen 
emissions. If the valve doesn't work, it 
may slay closed loo long or may not close 
at all.. Hesitation would result. 

With the engine cold, took into the 
snorkel. The valve should be closed. 
Start the engine. The valve should start 
opening and be fully open when engine 
temperature reaches 100“ to 1lQ B F. 

If the valve isn't working right, see that 
the hose to the snorkel is lightly attached 
and not torn. Then replace the tempera- 
ture sensor. 

Non carburetor -related reasons for hesi- 
tation are the following: 

1, Weak fuel pump (see Section 13). 

2, Faulty distributor vacuum advance, 
bad sparkplugs, incorrect ignition timing, 

damaged distributor breaker points or 
| weak spark (see Section 6). 



Stull out nt 
ground level 

An engine can stall under varying cir- 
cumstances. as fellows; 

1, Right alter being started whan cold. 

2r Righl after being restarted while hot 
following a long drive. 

3. Starts but fails lo keep running (cold 
or hot is immaterial). 

A. After being started (cold) and while 
warming up. 

5. As you accelerate from a a tan ding 
stop. 

6. Without warning and suddenly as 
you are driving, 

7. In hoi, coot or wet weather only (see 
"weal her- related problems." this section). 

Once you have classified your stalling 
condition, fracking down the cause ia 
generally easy, tn all but a low cases, the 
cause of the trouble is confined to a 
carburetor area, another part of the Fuel 
system or the ignition system. 

troubleshooting stalls 

■ Engine cold: 

1. Automatic choke (see "Where s 
the gas going)?-' page 140), it your 
choke system has a vacuum break, check 
its operation, too (see under "Ha who 
hesitates" page 142). A manually operated 
choke may also be the cause of a stall- 
ing condition. Check the plate for full 
travel [no binding) and the cable for Iree 
movement (no hang-ups), 

2. Fast-idle adjustment A fast- idle ad- 
justment below spec i 11 cation is too low 
to feed an engine the fuel needed to keep 
running when started in cold weather, 

QUICK FIX : With engine warm, hook 
up a tachometer. Release choke cam so 
the choke plate closes. Start Ihe engine. 
Rotate the fast-idle cam so last-idle screw 
rests on high step of cam. Engine speed 
should now be at specified fast-idle 
speed, about doublo the engine's speci- 
fied slow (curb) idle speed. 

3. Manifold heat-control valve (heat 
riser valve). One stuck open will prolong 
the time needed for an angina to warm 
up. This added time under rich fuel mix- 
lure conditions can contribute Id stalling. 
Check by trying lo move the counter- 
weight, which is normally right beneath 
the exhaust manifold. Caution: The en- 
gine must be cold to avoid a nasiy burn. 




Tu Hikii niHnlfuM lieat-control valve, lodk 
fnr ■/ mui tt- t-irt t if'hl find lv.ii curl* of shnfl* 
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QUICK FIX: lif the valve Is stuck, ap- 
ply penetrating oil where the valve shall; 
goes through the manifold and lap (do 
not bang) the counterweight with a sort- 
nosed (plastic) hammer. To prevent any 
recurrence, keep valve shaft lubricated. 

■ Engine halj 

1„ Slow (turh)-idle speed. If a hot en- 
gine stalls as It idles, the carburetor slow 
idle speed adjust men! may be sot too lo w 
or the idle mixture may have gone awry, 
Indicating that the carburetor needs 
cleaning and rebuilding. 

2. Flooding. The engine may have 
flooded. You will usually smalt gas. es- 
pecially if you lilt the hood, The problem 
may be caused by a number of condi- 
tions. Carburetor percolation Is one (see 
"Weather-related trouble,'* this sec- 
lion), The choke plate may be stuck In a 
partially closed position. Also, the car- 
buretor air-cleaner filler may be dirty 
(produces over-rich fuel condilion); car- 
buretor float may be set too high; car- 
burelor needle valve may be stuck in 
open position; fuel pump pressure may 
be excessive. 

■ Added info: One big problem PM keeps 
getting mail about is an engine that si arts 
smoothly when cold, but is hard starting 
when hot. The engine cranks sluggishly 
as If the battery or starter is faulty, which 
they aren't. 

Be on the lookout for a buildup of car- 
bon In the engine that gels hot and there- 
by increases compression, putting extra 
toad on the starter. The problem affects 
older angjnus primarily. Ono way 1o find 
out if ihe trouble is occurring is to make 
a compression test with the engine hot 
lo see if engine compression is higher 
than specifications. 

■ Starts but fails to keep running: 

1. Inadequate fuel supply; Slow-idle 
speed set too low, an Imbalanced idle 
mixture because of a dirty carburetor air- 
filter element or dirty carburetor, defective 
choke operation, restricted fuel filter, im- 
proper carburetor float setting, defective 
fuel pump, carburetor icing (see "‘Weath- 
( Fle^ c tarn fci pjfjrj U lij 
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Get the Best From the West 1 



The original ivn interior pu 
/ fi — l — ^ 

** Responsible tor matt van interiors 
than tfd>' other single sttortt in the 
world. 



(term utl vans only S 20.00 

Make at t ordinary ho.\ on wheel a into 
U piusb hhowtqse. “ V jn Paf Urn*" make 
paneling >mj7 mn super i-L/hi and mini- 
mire dollar waste, lost lay patterns on 
tap at your paneling and lui out ltj di 
retted, the fuff seafe s et of patterns a/e 
printed on hep} 1 paper tar quit' ft a'iJ » n- - 
to-taiioss L us and trace operation, Comes 
cample re with secftqns tor ■ ttoor, root, 
let: wait, riant all, side doors {sliding 
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Sorry, not available for I/, H'. j or older 
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Cruise Director. 

Enjoy a new sense of direction 
and get losi less ofsen with an Air- 
guide auto compass. Model l60f 
(shown) is self-Uluminaled . . , has 
adjustable compensators and ad- 
hesive mount. Af retail stores. 
Write for Catalog A, Jobber and 
dealer inquiries invited, 
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Another quality product from Gold Mam! 

sSoldinork 

Speed 

Control. 




Now control the 
speed of your car 
automatically 
with the push of 
a button. Safe. 

And it saves on gas! 

Now you can reduce miles and 
miles of highway fatig ue to 
pleasure driving - with 
speed control. Automatic 
control takes over for you- 
and maintains a constant 
speed. Helps avoid speeding 
tickets. Saves on gas. And 
it's safe to use. Brake 
pedal automatically releases 
control. Special feature 
allows you to resume set 
speed with a flick of a 
switch! Fits most cars with 
automatic transmission. 

Do-It-Yourself Kit contains 
everything you need to 
install. Complete, illustrated 
instructions for installing 
with standard tools. 



Gold Mark 




Look for Gold Mark duality 
products in lire automotive 
department ol your 
favorite store 
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er-relaled Trouble, "page 14?) or defec- 
tive fuel pump 

2. Carburetor dash-pot. Qn same cars 
with automatic or manual transmission, 
the engine has u tendency to stall if the 
throttle is closed quickly. To prevent this, 
a dash pci {or throttle return check) Is 
placed on the carburetor to retard the 
Speed of throttle closing. This part con- 
sists of a piston or diaphragm and a spring 
closed check valve. If the da&hpot Is im- 
properly adjusted or damaged, stalling 
may occur. 

Dashpot stems, which intercept throttle 
shaft cams by linkage, are adjusted dif- 
ferently depending on the carburetor. If 
adjustment fails to solve a stalling prob- 
lem and it Is likely that the dashpot is 
faulty, the part has to be replaced. If can- 
not be serviced. 

3. Ballast resistor or primary resistance 
wire is defective {see Section 6). 

4. Restricted exhaust (see Section 11). 

• On acceleration from a standing stop; 

Look for the following carburetor- re- 
lated conditions, which we have already 
discussed; 

* Clogged luol filter, 

* Defective accelerator pump circuit. 

* Low lie at lever. 

Also check for: 

* Worn, improperly gapped sparkplugs 
{see Section 6). 

* Defoe live distributor vacuum ad- 
vance (see Section 6), 

* Grounded distributor primary wire 
{See Section 6). 

* Inoperative thermostat (see Section 
8). An inoperative thermostat could delay 
engine warm-up and possibly contribute 
to a stalling problem. 

* Low engine compression (see Sec- 
tion 5). 

■ On toe highway, no warning ; 

The way an engine stalls generally pin- 
points the Iroubio area. If the angina stut- 
ters and jerks, and then conks out, 
chances are the problem is a lues system 
failure. If the engine just dies suddenly, 
the trouble area is most likely ignition. 

II a fuel system failure Is indicated, the 
problem could be; 

* Out of gas, 

■ Clogged fuel filler. 

■ Vapor lock (see ' 'Weather- related 
Trouble", page 147), 

* Fuel pump failure {see Section 1 33- 

* Dirl (or ice in winter) has wedged 
between needle valve and seat, causing 
the engine to flood- 

QUICK FIX; You may be able to clear 
the obstruction without taking off the car- 
buretor bowl cover by tapping the bowl 
with the handle of a screwdriver In the 
area of the needle valve. 

If an Ignition system failure is indi- 
cated, look lor the problem to be one of 
the following (more information is pro- 
vided In Section 8). 

* Ignition eystom drown-out (wet 
weather only). 

* Ignition wire has come loose. 

* Peer vehicle ground. 

* Loose electrical connection at dis- 



tributor tower or coli. loose coil-to-dis- 
tributor primary wlre f or distributor pri- 
mary wire has become bare and is 
grounding out against distributor housing, 

» Bad coil, 

RACKING DOW^ 

BACKFIRE 

Then there are the questions (0.9 per- 
cent of those relating to the carburetor) 
like D.O.'s of Sandston. Va..: 



My ear runs fine* ^#if 
& porta! tea I ly h ackfi res 
through ihe rarhitretor 
like an old mule. H hat 
should I do? 



Backfire is dellned as a subdued explo- 
sion in the exhaust manifold. 

From a carburetor standpoint, the thing 
to do is make sure the automatic Cheka 
isn't adjusted too lean and that the car 
isn't running on gas which is contami- 
nated. Water in lucl leans out a mixture, 
causing backfiring. 

QUfCK CHECK: Disconnect the fuel 
line and allow some gas to fail into a re- 
ceptacle. Rub some between the fingers, 
feeling lor grit. Let some evaporate. If 
drops remain, that's water. 

If a fuel system has taken on a load Of 
contaminated gas, drain and flush the 
system, install a new filter. 

Other causes ol backfire include intake 
valve trouble (see Section 5) and crossed 
sparkplug wires. 

Although generally regarded as back- 
firing. a puttering sound from the tailpipe 
is technically called "afterburning." This 
condition is usually caused by leaking ex- 
haust valves. 

OTHER PROBLEMS 

As mentioned before,, the "other" car- 
buretor-related problems most frequently 
asked about by those writing Car Clinic 
ere dieseling, rough idle and misfiring. 
Here is a summary of what usually causes 
each: 

1, Dieseling, This term describes an en- 
gine that continues to run after the igni- 
tion is shut off. Troubleshoot by checking 
the following: 

* idle-stop solenoid on many (not all) 
carburetors. Watch the solenoid plunger 
as someone starts the engine, It should 
rest against thE throttle lever. Turn off the 
ignition. The plunger should retract at 
once, (f not, replace the part. 

» Dirty, binding throttle linkage, 

* Improperly adjusted slow- idle speed. 

* Manifold heat-control valve is stuck 
in the closed position. 

* Improper distributor point gap and 
dwell, and ignition timing (see Section 

e), 

* Engine is running hot (see Section 

8 ). 

* Buildup of carbon in engine {see 
Section 5), 
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2. Rough idling. Consider ihe Following 
it your cor reminds you o! a rid-e on a Now 
York subway I rain: 

* Dirty carburetor air-dleaner element. 

* Incorrect slow- idle adjustment. 

* Improper idle mixture. 

* Struck automatic choke. 

* Improperly set lloat. 

* Partially clogged fuel filler. 

* Dirty carburelor. 

* Stuck manifold hoot-control vaFve. 

* Engine vacuum leak. 

* Faulty distributor breaker-point gap 
and dwell angle (see Section 6}. 

* Plugged positive crankcase ventila- 
tion valve. 

QUICK CHECK: Remove the PCV valve 
from its seat and shake it. You should 
hear it click. If not replace it. (For details 
aboul more thorough chocking, sea Sec- 
tion 10.) 

3. Mi sluing. The cause ol misfire usu- 
ally is to be found in the ignition system 
{so© Section 6), yet sometimes a carburet- 
or-related condition has a bearing. 

Consider an improper Fuel mixture, 
dirty carburetor air cleaner and closed 
choke, Oiher problems previously dis- 
cussed (Other than ignition) that cause 
misfiring are an air leak at the intake 
manilold, stuck manifold heal-contrpf 
valve and PCV system restriction, 

WEATHER-RELATED 

TROUBLE 

A few Car Clinic correspondents had a 
p rob I arm with weather alfecting carburet- 
ors, Two conditions prevail: percolation 
and carburetor icing. 

1. Percolation refers to gasoline in the 
carburelor bowl boiling over inlo the in- 
take manifold. Excessive heat bearing on 
the carburetor, usually after a long period 
of operation in hot weather, is the cause. 
Percolation is often called vapor lock, but 
the two Conditions are different. 

Vapor lock is Lha Formation of vapor- 
ized fuel pockets (bubbles) in the fuel sys- 
tem caused by heal. Bubbles block the 
flow of fuel to the engine, causing the en- 
gine to stall- Vapor lock incidents in mod- 
ern cars are rare. 

Percolation also ia no longer wide- 
spread because of tha inclusion on many 
carburetors of relief valves. However, ii 
can occur if the relief port plugs. 

After a hot engine Is shul off, percola- 
tion may develop. Attempts made to re- 
start the engine result in hard starting. 
A Now tha engine to cool a bit. Then, hold- 
ing the accelerator lo the iloor so Ihe 
throttle is wide open, crank ihe engine, 
ll should start., 

QUfCtf FfX: Check ihe antipercolation 
valve (or clogging and lo soe lhat !hc 
valve cover isn't stuck. 

1. Carburetor icing is Ihe formation of 
ice in tha carburetor that cuts off air and 
causes the engine to flood and stall. The 
condition generally occurs when the am- 
bient temperature rs between 30" and 
50 3 F, and the relative humidity is 65 per- 
cent or more. If your carburetor is prone 
to icing, add a commercial anti-icing ad- 
ditive to Ihe fuel. 
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There arc shines 
and there are Simonlz shines. 

Original Srmoniz gave you a great shine. 
But it took hours of hard work. 

With today's Simon iz Pre-Soft, 
it takes less than an hour of nni-so-hard work 
But you stilt get a great Srmojiisc shine. 

Simoiitz Pre-Soft. 

It s real Simoniz, Made simple. 
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A 66% lead over the next brand. 

That’s how independent truckers rate Johnson CB 
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Independent truckers. The guys who own their 
own rigs and equip them the way they tike because that's 
"home" as they roll more than 100,000 miles every year. 

Performance and reliability mean a ioi to these 
professbnals. 

What kind of CBs do they buy? Johnson . . . 66% 
more of them ride with a Johnson CB than the next 
leading brand, according to a recent survey: 

And for 1 977. we ve got a whole new line of 
40-channd CBs for truckers, for you and for everybody 
who's serious about quality. CBs with more features and 
more value per dollar than ever before. 

Exclusive features like our 
X30OD single chip PUL frequency 
synthesis circuitry for greater 



accuracy and reliability. And our exclusive Tapered 
Automatic Noise Limiter thatadiusts itself to changing 
noise conditions. Or the brightest idea in S/RF meters 
yet— Johnson’s PowerBar LED meter that can be read 
accurately at a glance from any angle. 

Johnsons electronic speech compression gives 
maximum transmit range and Johnson's voice-tailored 
audio circuitry delivers quieter, better reception. 

Of course, you stilt get Johnson's solid, made- in- 
America quality and reliability. Plus the best 

S3 

wa rra nty / se rvice protection in CB— o ne yea r 
on parts and labor with more than 1 .000 Authorized 
Johnson CB Service Centers nationwide. 

Johnson CB. Clearly the professional's choice. 

"liidif^nJcr-r T r.* m • .Jv-.i-iAht- «4>uri tequrtf 

ffi JOHNSON 
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Why won't my ear start? 



O f all the letters received by Car CHnic, 
8-4 percent involve starling problems. 
This is especially true In winter months. 

The causa of hard-starting conditions 
Can be blamed on one of the following: 

■ An erratic starting system (battery and/ 
or starter motor). 

■ A malfunction in the fuel system. 

■ A malfunction in the ignition system. 
K An Interna! engine problem. 

In this section, we will concentrate on 
tracing the cause of hard starling in the 
starting system. Internal angina problems 
will be touched on. 

Problems in the fuel and Ignition sys- 
tems thai can make starting difficult will 
ba listed. You should consul! the appro- 
priate section for details. 

Ask questions 

As with other automotive problems, 
hard starting may have as its reason a 
defect Inherent in the particular car. You 
won't know unless you ask a service de- 
partment of a dealer sailing your make 
of vehicle. Far example: 



‘My 1976 Pontiac Bonneville 
( V8 engine ) experience* 
on-again f off -again starting . 
Can you tell me tp/tjr? 1 



"Why any GM car with V8 engine would 
experience a sliding failure or interim li- 
tem Ignition has to do with a hookup at 



the NEI {high-energy ignition) distributor 
Cap, The battery ignition wire, which is 
pink, may not be installed properly. If 
the connector is not on the correct side 
of the cap’s blade terminal, the ignition 
system will give trouble, 

QUICK fix ; Push up on I he connector 
with a linger. If ft moves up and down 
f /U Inch, the connection is okay. If there's 
no upward movement and it seems 
tightly locked to tho tab, lift the latch on 
the connector and remove It, Then re- 
install Et so i hat the blade in the distribu- 
tor cap is bent slightly outward, away 
from the center of the cap. 

Zeroing in 
on trouble 

When a starting problem arises for no 
inherent reason, answer the question: 
How doesn't the engine start? You'll be 
in one of the following groups: 

1, The engine won't start, but growls 
weakly, or makes no sound, as if the 
battery were dead. This is a starting-sys- 
tem or angina problem. 

2. The engine won't start, but cranks 
briskfy. It will spark off or come to fife 
only after prolonged revolu lions- — an igni- 
tion or fuel -system problem. 

If in the first group, the failure is likely 
to be found in the starting circuit— any- 
where from the battery ground-cable con- 
nection hookup on the engine block or 
frame to the starter. 

Statistics tell us weak batteries cause 
two out of three starting failures, so you 



should tackfe this most obvious fault first 

QUICK CHECK. If you have a charged 
booster battery and jumper cable, hook 
it up and try to start the engine. If It 

(Piessv ju,m ip pane !5G) 




Cli'-fk rharpr by men* uri nf[ N|>i‘filir prjiv- 
fly of i-krtrobip with hydrometer., 
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Bobby Unser says, 
“A whole new feel. 

A new way 
to control roads! 




SHOCK ABSORBERS 
l\lo conventional shocks 
can match ’em? 



Co rtve nli on a I shocks can't provide 
Gas-a-j usi's road contact. Of consistent 
operation. Or cornering stability. Or 
steering response. 

Gas- 3 -jus I stands apart A single 
tube shock containing all -weather 
fluid under high pressure from nitrogen 
gas. This stops learning and aeration, 
prevents performance fade This and 
other features like a patented flo&lmg/ 
dividing piston mean no conventional 
shack can perform as welt os 
Gas-a-just." 

(Built under license of Dr. 
de Carbon system) 

MacPherson si rut replacement 
cartridges also available. 



For more information, write 






CORPORATION OF AMERICA 

2000 Spring Road 
Oak Brooks Illinois 60521 
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starts, lest battery and connections. 

If the test shows that the battery is 
undercharged end all cells are within 
.050 points of each other, recharge the 
battery using a slow {trickle) charger, The 
overall specific gravity of a battery after 
recharging should be no less than 1,230 
for the battery to be worthy of service. 

Any battery having a cell with a ape* 
cl lie gravity that Is .050 or mure points 
lower than its other ceils should be re- 
placed. The cell has shorted out, and the 
battery cannot be salvaged. 

If your car is equipped with a seated 
battery having no cell caps, you cannot 
measure specific gravity. The battery has 



-Hnalfil liAlkryi hrri‘n dol, full rkurf i k l 
all iiiirk, nct-dj charge; all llfht, dead. 



an 4 ‘eye’' that indicates condition. Follow 
Instructions for charging or replacing pro- 
vided with I he battery if I he indicator sig- 
nifies the battery is undercharged or de- 
fective. 

A battery may be amply charged, yet 
still have trouble meeting the demands 
of winter starting. The unit may be under- 
powered and thus fail to provide the en- 
ergy required by the starter motor.. This 
defect can be uncovered by performing 
a variable-load (high- rate discharge) test. 

The test is done by making sure the 
battery is charged and connecting a vari- 
able-load tester. Adjust the instrument so 
its ammeter records three tiroes Ihe am- 
pere-hour rating stamped on the battery 
case. 

A variable-load tester measures battery 
output while imposing on Ihe battery a 
load equal to starling load. The voltmeter 
part of the tester should show at least 9,5 
volts (12-volt battery) for a period of 15 
seconds. 

CABLES— OVERLOOKED 
TROUBLEMAKERS 

Before you test a battery, you should 
Check cables and terminals. A battery 
and starter motor in perfect condition will 
fail to start an engine if current between 
them is Interrupted by s bad cable or 
high resistance caused by corrosion. 

QU7CK FIXES: 1. Tighten cable con- 
nections at battery terminals. Try starting. 

2. Remove cables at tha battery. Clean 
terminals and battery posls with a battery 
cleaning tool {sold commercially) or plain 
sandpaper. Reconnect and tighten. Try 
starting. 




Check rahJe« and terminate for defeeK 
and keeji them free uf deposit lmjldii]t. 





This twii-i n-one„ male-fpmale-tjp^ wire 
In ii sh liHil i» In' si fur eleuniiip funm-durn. 



3. Are terminals badly eaten away by 
corrosion or are terminal nuls stripped 
so it isn't possible to tighten connections 
sufficiently? In an emergency, force the 
tip of a screwdriver between the terminal 
and battery post to complete the OircuU 
and permit starling. Replace the cable as 
soon as you can. 

4. Cables that are split {usually near 
terminals) so wires are bared, should be 
replaced. 

FALSE START 

The next starting-system component 
that you should check out il the engine 
doesn't crank is the starter relay, il (here 
is one, Trace the battery's positive cable 
until you come to Ihe starter relay, which 
is normally located on Che firewall. 

The relay may be tested by disconnect- 
ing a cable from one side and touching 
Its end to the other side of the relay, or 
by jumping coble terminals with a length 
of battery or No. 4 cable. If cranking 
speed now seems normal, it's a positive 
indication that the relay has gone bed. 11 
is easily replaced. 

The 3tarter switch (solenoid) on the 
starter motor may be bad. Connect a 
jumper wire made of battery or No. 4 
cable across Lhe switch. If the engine 
now cranks, replace the switch. 

At this poln1 d there remain only a 
few other things lhat will cause an engine 
not Lo crank af all or to crank too slowly 
to start. These problems are: 

i fPteagg turn !q pays f S2J 
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won me over!” 



J 7 picked up a Vaivoitne booklet the other 
day that showed me how to change my 
own oil. And believe it or not it was as 
easy as they said. ..i even saved myself 
some money r 

People were turning to Valvoline for 
lubrication and protection even before 
America had cars. In fact Valvoline has 
been winning the world aver since 1SGG 

Wilh winning performances from the 
international racing circuits to the inter- 



state highways, and everywhere in 
between. It's Valvoline. With unbeaten 
engine protection for whatever you 
drive, wherever you drive it. Millions 
of people prove it everyday. Valvoline 
Motor Oil is winning them over. Wilh 
quality. 

Valvoline' 




Winning the world over since 1866. 

VjJ'idm* &l Ccm’Mny A±h orta te* DMt-np i -J Q,i Inc. 



■ Bad neutral-start switch, 

■ La eked- up starter drive. 

V Engine problem. 

■ Bad starter motor. 

NOT SO NEUTRAL 

If your car Is equipped with an a mo- 
rn al It transmission, it has a neutral-start 
switch which assures that the engine will 
start only when the transmission is in (he 




^RUirjll hliifl >witch pravenl* jMartiiift 

wh^u jtuiomBlir iranNniiMimi i* in »iw. 



Neutral or Park positions. Some cars with 
manual transmissions also have neulral- 
start switches, often found under the 
clutch pedal. 

If the switch shifts or goes bad* the 



engine will not start with the transmission 
in Neuirat or Park. It may start while the 
transmission is in gear* or It may not start 
a! all.. If the engine should start while the 
transmission is in pear, replace the 
switch. 

QUICK FIX: if the engine doesn't start 
at all, firmly shift the transmission selecior 
lever throughout the full transmission 
quadrant two or three times. If the engine 
how stans, readiest the neutral-start 
switch, 

LOOKED UP AND OUT 

Put the transmission in high gear and 
fry lo push the car forward. If the Car 
won't move forward, the starier drive gear 
may be locked. 

QUICK FfX: Pock the car back and 
forth. Backward motion will frequently re- 
lease the drive gear. If not, you will have 
to loosen tha bolts holding the starter 
motor lo the engine. 

It the starter drive gear is not locked 
and (he engine doesn't crank, your engine 
may be the victim of a frequently over- 
looked condition called "hydrostatic 
lock." Hydrostatic lock is caused when 
water is present in a cylinder. Since a 
liquid cannot be compressed, its presence 
will keep the piston from going all the 



way to lull travel on Its compression 
stroke, 

QUfCK CHECK ; Remove the sparkplugs 
and attempt lo crank the engine. If the 
engine now cranks briskly, this is a good 
indication that water is leaking into the 
cylinders. 

The cylinder head should be removed, 
and the gaskel and head checked lor 
cracks. The block, particularly around 
valve parts, should also be examined. 

FINALLY, THE STARTER 

If troubleshooting to this point has failed 
to uncover a sluggish or no - cranking con- 
dition, ihe trouble is almost certainly due 
to a defective starter motor. You can 
check this by conducting an amperage 
draw test, but you will need a carbon- 
pile rheostat voltmeter end heavy-duty 
ammeter, which is connected in series 
with the battery. 

in Ihe absence ol such equipment, you 
will be able to lind out if the starter mo- 
tor is performing properly by removing 
the part from ihe ear and connecting il 
to a fully charged battery. If the starter 
does not run, overhaul or replace it. How- 
ever, it the sorter dees perform properly 
on the bench, it means that your starting 
problem is being caused by a seized en- 
gine. which should be disassembled, 



STAR 

PERFORMERS 
IN SPORTS 

by JoeGaragioia 



“KEEP YOUR CHRYSLER-BUILT 
CAR A WINNER WITH MOPAR 
STAR PERFORMER PARTS? 




When your Chrysler, Dodge or Plymouth car or Dodge 
truck needs service, be sure and ask for MOPAR 
Star Performer parts. Only MOPAR has genuine 
renewal parts like those installed on your car at the 
assembly plant— and every one is a Star Performer. 

If you drive a Ford, GM, AMC or import— MOPAR 
is the name to ask for, too. Because MOPAR has 
parts that meet or exceed factory specifications for 
most cars, Remember, the best-kept cars are 
part MOPAR. 



A 



CHRYSLER 

corporation 



The test of a star performer is 
doing the job under all conditions 
For example, f rom 1917 to 1924 
the great race horse Exterminator 
ran on different types of tracks, 
had a number of jockeys and 
trainers and won at distances 
from 5]£ furlongs to 2ft miles, 
in 100 starts, he was in the 
money B4 times- 
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There are three other sidelights re- 
garding laqk of starling that should ba 

nnsntlonud: 

■ Oil viscosity could play an important 
role, it starting failure occurs, consider 
thal the oil you have put into the engine 
may not be of the proper viscosity for the 
prevailing temperature, 

■ II the starter motor spins (whirrs), but 
does not engage the flywheel gear, the 
motor should: be removed. Clean or re- 
place the starter drive, end look (or a 
worn or damaged Hy wheel gear* 

■ If tlarllng occurs properly when the 
engine is cold, but is difficult when the 
engine is hot. remember what was said in 
Section 1— thal there Is probably a build- 
up of carbon in the engine which is cre- 
ating excessive compression. Too much 
compression creates a resistance that the 
starter has trouble in overcoming as long 
as I he engine Is warm. To II nd out i! this 
is (he trouble, test for compression alter 
the engine has been warmed to operating 
temperature. 

Brisk, but 
unresponsive 

An engine that cranks briskly, but tails 
to start Is one that's plagued by a faun 



in the ignition or fuel systems, ff your oar 
is equipped with a conventional breaker- 
type ignition, make the lo I lowing tost for 
spark intensity by: 

1. Removing a high-tension lead Irom a 
sparkplug. 

2, inserting a screwdriver Into the boot 
so it contacts the terminal and holding 
I he screwdriver Va to ¥i* inch from 
ground. 

3,. Cranking the engine. If the spark 
that jumps the gap is blue and strong, 
the trouble is more than likely being 
caused by the fuel system, But II the 
spark is yellow, weak or nonexistent, you'll 
lind that I he problem is located in the 
ignition system. 



IGNITION-SYSTEM AREAS 
TO CHECK 

Check out the following conditions if 
you should find ihat an ignition-system 
failure is indicated by the spark-intensity 
tesl (see Section 6 for additional details) ■ 

■ Open circuit caused by loose or bro- 
ken connections. 

■ Detective resistor, 

■ Breaker points misaligned, closed or 
worn, 

M Detective condenser. 

8 Bad coil. 



■ Excessive primary resistance caused 
either by a corroded or detective con- 
nection. 

■ Bad distributor cap, rotor or sparkplug 

cables. 

FI 1 EL-SYSTEM AREAS 
TO CHECK 

Examine the following possibilities If 
(he spark- in tensity test is satisfactory, 
which thus indicates a fuel-system con- 
dition (see Sections 1 and 13 for further 
details}: 

t. If flooding is a factor: 

• Sticking choke. 

• Improper un loader action, 

■ High float level, 

• Leaking needle and seat, 

• High fuel pump pressure, 

2, If fuel starvation Is a factor: 

• Choke plate is sticking open, 

• Fuel Miter is restricted. 

• Dirty carburetor. 

• Low fuel -pump pressure. 

You can tell if Hooding or starvation is 
a factor after cranking the engine and 
then removing a sparkplug. If you find 

that the tip of the plug is wet, the engine 
is being Hooded, Bui if the tip of Ihe plug 
is found to be dry, fuel is not getting to 
the cylinders.. 



WHEN MOPAR PARTS ARE READY FOR 
REPLACEMENT. IT MAKES SENSE TO INSTALL 
NEW MOPAR PARTS. THEY'RE LIKE THE 
PARTS INSTALLED AT THE FACTORY. 



STAR 

PERFORMANCE 

TIP 




(Ttopor 



STAR PERFORMERS 



Start /our own safety and preven- 
tive maintenance program. Here 
are some easy checks you make 
yourself: windshield washer fluid; 
engine oil level; battery fluid level; 
automatic transmission fluid level: 
power steering fluid level; lights; 
tire pressure. 



MOPAR Star Performer Parts 
are available at Chrysier- 
Plymouth and Dodge Dealers, 
auto parts stores, many 
service stations, and 
independent garages. 
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ONLY DATSUN 

has the small pickup with room inside for long legs and large loads. 




Like most small pickups, 
Datsun exclusive King Cab™ has 
a 6 'ft bed for hauling stuff outside. 

Unlike any other small 
pickup, it has room for hauling 
stuff inside. Up to 11.3 cu. ft. of 
storage space behind the seats. 

And unlike any other small 
pickup truck around, it comes 
with reclining bucket seats. Plus 
such surprising features as more 
leg space than some full-size rigs. 
Full carpeting. And an extra-long 
wheelbase for smoother rides. 

Not surprising, it's stingy on 



gas. 32 MPG on the open road, 

22 around town with manual 
transmission. Of course, those 
are EPA figures. So your mileage 
may differ depending on the 
condition of your truck and how 
you drive. California mileage 
slightly lower. 

Suddenly 

it's going to dawn on you . 



One more strong point: 

King Cab utilizes the same 
all-steel body construction and 
rugged ladder lattice frame as the 
Li l Hustler that won the teeth- 
rattling Baja 50(3. So you know it 
can take a load of punishment. 

If by chance ft ever does 
need service, you can count on 
some strong backing from over 
4,000 Datsun service technicians. 

Add it all up and ifs pretty 
easy to see why Datsun is 
America's Number One Selling 
Small Pickup. 









transmission 



DRIVE TRAIN 



Drive* (ruin ruii]|tunc nt> Murl 
wi(h cliilrh ar tr;iii»mUsiiin 
and include jjartfl all tlii* 
w»j lim it u> ibf* driff 
Hhrr-ln^ Mu-i quevtlimi 
were ulimii mi to mink 
iruni*inb'<jiai^ 
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clutch 

i WHERE 
APPLICABLE! 



differential 



Why is my transmission slipping? 



17 or tho purpose of this discussion, tho 
drive train is- defined as consisting 
of rhe iransmission {manual or auto- 
matic}, transmission linkage, etuleh of a 
car equipped with manual transmission, 
drivoshafi, universal joints and differen- 
tial. 

Among alt the letters Car Clinic re- 
ceived in the first nine months of 1976, 
S.2 percent related to the drive train. For 
a breakdown of Ihe problem areas, see 
Ihe table in the adjoining column. 

The general category Includes letters 
a both retrofitting and acceleration prob- 
lems, such as vibration lhat could be 
caused by (allure of ore of several sys- 
tems. Including a drive train component. 

Limited action 

Not tong ago, J. P. of Jessup, Md,, 
wrote us the following leiier; 



* Would you toil me hole /. tta 
a do-it-yourself mechanic, 
can troubleshoot the 
a u tom atic t ran# nt f s* io n 
in my 76 Mercury? The 
iiHif, ft t f), is slipping 
a# / accelerate.' 



Problem 


Percentage Of letters 


Transmission 


4.6 


Shifting and clutch 


1.7 


Differential 


1.3 


General 


C .6 


* 


Total 8.2 



This question Is selecled lo make a 
point, The Saturday mechanic Is limited 
when il comes to pinpointing automatic- 
transmission trouble, particularly by a 
lack of troubleshooting tools, such as 
pressure gauges. 

Even if loots are available, he would bo 
limited by a lack of specific information 
unless he had access lo service bulletins 
and service manuals. Consider J, P.’s 
problem with his C6, 

Unless J. P. had available lo him ser- 
vice bulletin ns, he would not know lhai 
the C6 was affected by a torn intermedi- 
ate servopiston seal, which was allowing 
fluid to leak on clutches, causing erratic 
shifting . He would, therefore, be likely to 
tear apart his transmission and overhaul 
everything; thus creating major expendi- 
tures of time and money — all of them 
unnecessary. 

The point is that even if you have 
tools and decide to tackle transmission 
troubleshooting and repair, you should 
check with a dealer to find out if there 
are pertinent service bulletins. 



Furthermore, you should not proceed 
without the car's service manual. Each 
automatic transmission is different, and 
specific instructions about yours are 
needed to avoid getting yourself into a 
bind. Turn io Seel ion 14 to find oul where 
lo writs for a manual, 

Bui what about those people who don't 
wish to make transmission teats and re- 
pairs themselves? Does erratic automatic 
transmission behavior signal a trip to the 
professional repair shop, which leads al- 
most certainly to a significant outlay of 
money? 

No, it doesn't, Whai a problem should 
signal is for you to undertake a sensible, 
bul simple diagnosis procedure. In 9 
cases out of ID, this procedure will lead 
io a solution, because seldom does an 
automatic transmission, which is one of 
the most reliable systems in a cer, ex- 
perience a serious in Lorn a I breakdown. 

TRANSMISSION 
DIAGNOSIS PROCEDI' UK 

The diagnosis procedure we recom- 
mend when an automalic transmission 
malfunction occurs is the following; 

■ Check end correct the fluid level. 

■ Check for leaks, if fluid level repeated- 
ly drops, check for leaks. 

■ Double check linkage adjustments, 

fflfease Turn to page T56> 
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Atit^mntir I m U “ ni i s*] cm ilijifiioAU >linulrl 
sUrl Willi thr liunirn as shown above. 



Generally, there are twor linkage to Ihe 
shift lever and throttle- rod linkage. 

• Perform sutemalic transmission main- 
tenance, 

if the problem has rial been resolved 
at this point, pressure checks should be 
made by tapping into transmission line- 




R»me poinl* where premsuire cliprkii of 
lrabnmin*ion arc made- are shown here, 

pressure fittings as the car is being road- 
tested, This will establish whether there 
is an internal malfunction, 

Important; An angina which is not per- 
forming satisfactorily can result in er- 
ratic automatic transmission shifting, 
malting it appear that the transmission 
needs major surgery even though it is in 
normal condition. 

RUNDOWN ON 
THE PROCEDURE 

Usually, fluid should be checked alter 
the car has bean driven, so the trans- 
mission will bo hoi. Consult Ehe owner's 
or service manual for Ihe exact recom- 
mendation, but if manufacturer's literaiure 
is tacking, make this fluid check: 

M Park the car on a level surface. 

■ With the engine running, move the 
shut lever through each range. 

■ Place the shift lever in Park and draw 
Ihe dipstick from transmission tiller tube. 



P It the level is low, add enough fluid lo 
bring it up to the FULL mark on the dip- 
stick. You mu si use the lype of fluid 
recommended by the manufacturer. 

Caution: Do not overfill the transmis- 
sion. This causes foaming and results in 
loss of fluid and erratic operation. 

QUICK CHECK: Examine and smell the 
transmission fluid, if the fluid looks black 
or brown, and/or if it smells burned or 
like varnish, an internal problem, such as 
burning clutch, has developed, Drain the 
fluid immediately, clean the pan and re- 
place the filler to try and reverse Ihe 
damage (see below). 

II the fluid fevel is consistently low 
from one check to another, there is a 
transmission leak. Some most likely areas 
where teaks occur are the following; 

■ Speedometer cable housing — replace 
G-ring seals. 

■ Oil-pen gasket — tighten oil pan and 
check again. Replace gasket if necessary, 

■ Fluid fines and fittings — if a leak can- 
not be stopped by tightening a fitting, 
replace the defective lino. 

■ Rear extension — if fluid is leaking from 
the rear of the transmission, the rear ex- 
tension seal or bora is damaged. Repairs 
are required. 

The next step In trying to overcome 
erratic shitting is to make linkage adjust- 
men is, They are made differently for dif- 
ferent cars, so you must refer to your 
shop manual. However, here's one exam- 
ple to show you the simplicity at the pro- 
cedure. it refers to the throttle-rod link- 
age adjustment ol a Chrysler Carp, model 
with 1/8 engine and Tqrqueflite (ransnriFS- 
sion. {This procedure carumf be used 
lor every Chrysler-buHt car with VS en- 
gine and Torquetliie transmission, Check 
service data tor your particular model ) 

I* Warm up, then shut off the engine^ 
and get beneath the car. 

2- Loosen the adjustable swivel lock 
screw. See that the swivel slides freely 
along the throttle rod, If action is re- 




Tiimtllr ruil linkage tan niitxr rrrulir 
hhifti hk s ntljiipl it* necessary* 



slricted. the swivel assembly should be 
disassembled for cleaning or repair. 

3. See ihal the transmission shift lever 
in the car Is firmly in Park and tighten 
Ihe swivel lock screw lo 1 25-in. ib. The 
adjustment is completed. 



DRAINING PROCEDURE 

If you are wise, you wilJ observe this 
procedure before the Iransmissfon has 
trouble. Draining ihe transmission every 
24.000 to 30,0-00 miles {more frequently 
it you use your car in dusty regions or to 
pull a trailer) will do more to prevent 
transmission failure than anything else, 

t. Raise tha car and remove the oil 
pan and gasket, 

2, Discard the gasket, 

3, Clean the pan in kerosene and lei 
it dry Ihoroughly. 

4 , Remove and replace the titter and 
gasket, if there is one. 

5, Carefully Install e new oil-pan gas- 




Oil filter -tliijulil In- rlnYki'il qnul rt-[il;u-ril 
fm I In wins: >«nu" rar’# service mU niUll. 



kel and replace Ihe pan. tightening bolts 
In aboul 13 fl.-lbs. Do not overtighten, You 
will distort tho pan.. 

6, Add about three pints of approved 
transmission fluid, 

7, Start the engine, but do not race it. 
Shift ihe selector lever through each of 
(he ranges, 

8, Place the selector lever in Park and 
check the fluid level. Add fluid to raise 
the level to V* inch below the ADD mark 
on the dipstick. When ihe car has been 
driven and Ihe transmission is hot, cheek 
the fluid level again and add more fluid 
if necessary, 

9, Inspect ihe pen for leaks. 

Stick -shift 
problems 

When we gel a letter like this one from 
A.M. of Florence, S.G., the answer is 
pretty much cut-aod-dried: 



‘My '73 Cum nr ^ with manual 
transmission is difficult 
in * hi ft. Why? 7 



Because the clutch linkage may need 
attention, the clutch may be damaged, 
the shift linkage may not be adjusted 
properly or may be damaged, or there 
may be intarnal transmission damage. 

You shouldn't rip the clutch out of Ihe 
f Pl ease tom fo page t&8} 



156 



POPULAR MECHANICS 




"Hot weather is coming. 
When should I c iange my oil?” 




right oil at tht right turn* - winter at aumnm 

Y ou don't have to change your oil 
just because the weather is 
warming up. Maybe the oil you've got 
will continue to do just fine. 

The viscosity grade 
may tell the story 

Numbers like SAE 10 W, 5AF 30 and 
so forth are viscosity grades. They 
tell how thick the oil is. And how 
well it protects at different outside 
temperatures. 

Check your present oil on the 
chart. If it's okay for the kind of hot 



Find ihe grade Shell recommends 
for vour climale 
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weather you’re expecting, leave it in 
there until your next regularly sched- 
uled change. 

But if you see that it won't protect 



when the temperature goes up, switch 
to a grade that will. 

Multigrades vs. 
single grades 

While a high viscosity grade protects 
in a hot engine, and a low viscosity 
grade flows freely for quick starts, a 
multigrade oil gives you the advan- 
tages of both. 

As the chart shows, multigrade 
oils will protect your engine in summer 
heat and winter cold. 




Check the Shell tne for the 
right motor oil for your car 

Shull X- 100 single grades 

motor mis are available in HAK 1(AV. 
20W-20, 30, and 41), Each meets the 
warranty service requirements of 
fvery U.S. and most foreign cars. 
Shell \-100 Multi-grade is ;m 
SAE 10W -40 all season oil. It offers 
excellent high-temperature 1 protec- 
tion plus good low- temperature 
starling. Meets nr exceeds war- 
ranty require men lx for every L", 5. 
and most foreign cars, 

Shell Super X motor oil earns the 
1 1 lU -Fii l ratinip thr widest multigrade 
range you cun buy. Helps protect 
today's halter running engines. 
Recommended for use in extreme 
condi l ii : m s sue has towin ^ . E xcc eds 
warranty requirements for wen 
ll.S. and must foreign cars. 



Owners* manuals 
and oil changing 

The temperature outside isn’t at! you 
have to consider. 

You should change oil when your 




Shell for answers 



owner's manual says to. And most 
owners' manuals have three separate 
recommendations. 

First, they recommend you 
change oil every so many mites. That’s 
the number most owners remember. 

Then a time interval is usually 
added to that. Something like "change 
oil every 5,000 miles or three months, 
whichever comes first, 1 ' 

That time limit is every bit as 
important as the mileage limit. 
Because if you reach the time limit 
first, it probably means that you're 
doing a lot of short trip driving. 

That uses up your motor oil’s 
protective additives. And since the oil 
doesn’t get heated up on short trips, 
sludge and acids build up. So pay 
attention to time as well as mileage. 

How severe is "severe 1 *? 

Finally, in addition to the regular time 
and mileage limits, your owner’s man- 
ual probably tells you to change more 
often for “severe service. 1 ' 

That doesn't just mean driving in 
Baja torture tests. Slop and go driving 
in hot weather is tough on a car's 
engine. It's usually included under 
“severe.' 1 So are trailer towing and 
driving in dusty areas. 

Get more money^saving 
answers in free 
SheN Answer Books 

They’re 8- page, full-color booklets, 
packed with useful information about 
cars and driving. You'll get advice on 
automotive economics, guides for do- 
it-yourselfers, and facts to help make 
you a smarter buyer. 

At present the series includes: 
Th c E arly M 'anting Book, The B reak- 
domi Book, The Gasoline Mileage 
Book , The Car Buying and Selling 
Book, The 100,000 Mile Book, The 
Rush Hour Book, The Driving Emer- 
gency Book 

To get one or all, free, write Shell 
Answer Books, P. 0. Box 61609, 
Houston, Texas, 77208 
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car or tear the transmission apart until 
you are dead certain that the clutch 
doesn't need adjusting, And the way to 
judge is first to make a simple test. 

With the engine idling and brake set 
hold the clutch pedal about Vi inch away 
from the Moor and move the gearshift 
lever between first and reverse gears a 
number of limes. If this can be dons 
smoothly, the dutch is releasing fully, If 
the shift is not smooth, there is, hopefully, 
a dutch linkage problem. However, if 
gear clashing accompanies hard shifting, 
the trouble is probably located within the 
clutch itself, which shoufd be removed, 
examined and repaired. 




Clulfli p«Wl hpi' play tthoiiiil Ik rkoftnl 
m purt of linkup ntaimenimre. 



If a clutch linkage malfunction Is indi- 
cated, adjust the clutch. Adjustment Is 
done ditferently In different cars, so a 
service manual will be needed. The fol- 
lowing Instructions, which apply to the 
Fiat 128, are provided to give you an Idea 
of how the job is done: 

1. Place a ruler against the floor and 
In line with the clutch pedal as shown at 
left, 

2. Mote the measurement where l he 
clutch pedal lines up with the ruler. 

3. Depress the pedal until pressure is 
felt. Note | he measurement 

4. Free play is the dilfsrence between 
ihe two measurements. For the Fiat 12S. 
free play should be 1 to IV? inches. It it 
Is not, adjust the clutch. 

5. Loosen the lockout on the clinch 
cable, 

6. Tighten Ihe large nul on the cable 
until the desired free play of Ihe clutch 
pedal is attained. 

7. Tighten the large nut— then the 
locknut. 

transmission trauma 

When clutch linkage and clutch have 
been discounted as the cause of hard 
shifting, you turn to (he transmission shift 
linkage and finally to the transmission 11- 
self. 



Incorrect shift-fink age adjust men I will 
Increase pressure when you're shifting, 
making Shifting difficult. Similarly, if the 
linkage needs lubrication or is rusted dr 
damaged at a pivot point, shitting would 
be difficult. 

A service manual is needed for guid- 
ance. First, be sure that the lubrication 
paints indicated are lubricated with 
chassis grease. 




Shift lillkiiKi- require* fr^ulur lubrica- 
tion. Nvlr b3lckii|l-i.i^hl. l^irillion. 



To make a shift-linkage adjustment, 
place the selector lever in Neutral and 
loosen the three swivel nuts. Insert a V4- 
inch-diametar gauge pin into the bracket 



It's easy to turn o heap into 




1977 $ C, Johnton 9t Son. Int., Haem*, Wiicwnln 53403 
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flOD FOH REVERSE 



Shift Imkitftis when it ncrdi ^ r-« l h u », 
ran In- diilinill 1U rrmh ulul Wflfk uil + 

and holes in the control lever to align 
them. Tighten swivel nuts and' remove 
the gauge pin. Chech shifting. 

Internal transmission trouble that will 
cause hard shifting includes a damaged 
shifter lark, damaged synchronizer, bind- 
ing sliding gear or damaged sliding gear 



leeth. The transmission must be disas- 
sembled to dear up the condition. 

DECIPHERING 
DIFFERENTIAL PROBLEMS 

Noise from the rear of your car may or 
may not signify a problem inside the 
diflererilial, Some noise is acceptable. 




1)111-1' mil in I- urc* iiuiU 1 FiLirtlilt 1 . T*bI 
jOUl * fiilluhlii|j in-liij'l Itiih. in I l-\1 . 



Bui if the noise is particularly annoying, 
here's a lest to locate its origin: 

Drive the car to warm up ihe differen- 
tial. Shut oft accessories. Try to isolaio 
noise la a special area by considering: 

1. If noise is continuous sound tftal 
varies with speed of car and changes 
pilch as car moves on varying roads,, il is 
probably being induced by liras. 

2 . II changing the transmission lever 
srorn one speed range to another causes 
the noise to appear in one and not the 
olher, it is coming from the transmission. 

3. Male the raad speed at which noise 
is loudest. With car stilt and transmission 
in Neutral, increase engine speed until 
it's ai the speed at which the noise was 
heard. If noise is now present, it‘a coming 
from engine or exhaust 

4. As you drive, apply brakes lightly 
while holding car speed steady. If the 
noise vanes in pitch, the problem likely 
is a wheel or axle shaft bearing. To verify, 
swerve (he car sharply so body weight is 
shifted lo one side and then the other. A 
delective bearing wilt howl louder when 
more pressure is applied. 

5. If the noise lends to fade oul below 
30 mph, the differential is probably lo 
blame. To verify this, drive steadily at 
the speed at which the noise Js promi- 
nent and then coasting. If pitch changes h 
the noise comes from the differential. 




You don’t have to knock yourself out to 
make your car look terrific. J/ Wax Kit will 
make it easy for you Kit's pre- 
softened — it liquifies as it 
hits the finish. Deep 
cleans. Wipes off easy. 
There's no easier, faster 
way to get a long-lasting 
paste wax shine 
than with 
J/ Wax Kit. T ' 



No wonder 

it's *1. 
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Why isn’t my car handling right? 



L etter a trout suspension and steering 
systems sent Car Cftnic during Iho 
llrst nine months o! 1fl76 accounted tor 
7,0 percent ot the lotal. Ah ovarw helm- 
ing 7,1 per coni bemoaned ’'shimmy, vi- 
bration, poor steering, poor roadability, 
lousy handling" or similar faults. 

An insignificant 0.7 percent was di- 
vided among subjects dealing with power 
steering and suspension modification,. 

Handling problems, l he rate re, get our 
entire attention in Ihls section. 

All in a name 

The letter from M.K, of Wheeling, W. 
Va., went like this: 



*1 gel this rueful shimmy in 
the steering wheel between 
55 find 60 mjth* Please help/ 



And the one from T.F. of Hallandale, 
Fla., said the following. 



Mfy ear begins to vibrate 
at a speed of about 60 mph 
when l travel 1-05/ 



The letter from 5 5. ol Shreveport, La., 
complained: 



"l get n train ping sensation 

at between 20 to 25 mph/ 



Each of these readers used three dif- 
ferent words lo describe two d If fa rent 
conditions. Vibralicm and shimmy are the 
same. They have the same symptoms 
Caused by the same mechanical failures. 

Wheel tramp or thumping, on the other 
hand, is diflereni It Is a cyclical sensa- 
tion you feel in the steering wheel, seat 
or floor at between 20 and 30 mph. 

In more cases lhan not. wheel (ramp 
Is caused by a tire problem, so refer to 
Section 12. However, if Inlormatlon In 
that section does not help, refer back to 
this sec Hon for data about shock absorb- 
ers and wheel assemblies, the other com- 
ponents that cause wheel tramp. 

LOW DOWN ON VIBRATION 

You know you have a vibration (shim- 
my} problem when ypu feel a continuous 
shaking in the steering wheel, seat or 
floor while traveling on a smooth road 
at a range of speed between about 50 to 
70 mph. It may start, say, at 52 mph and 
continue until you exceed 55 mph. 



Thu sensation persists as long as you 
remain In a particular speed range. li, 
usually disappears at speeds below or 
above that particular range. 

There's no secret concerning malfunc- 
tions that cause vibration. They are: 

■ Incorrect lire pressure. 

■ Tire bulge. 

■ Loose wheel nuts. 

■ Worn shock absorbers. 

■ Loose or damaged steering linkage 
component. 

■ Mud-Coated or damaged drlvashafl. 

■ LOOSa motor mount. 

■ Improperly adjusted or defective wheel 
bearings. 

■ Worn suspension bell joints. 

■ Ouf-of-bafance wheel assemblies, 

N Misaligned suspension. 

The Order in which these are presen led 
Is important, because it is the way you 
should tackle troubleshooting. Why spend 
SIS, for instance, to have the front sus- 
pension aligned when Ihe cause of your 
vibration problem may be low lire pres- 
sure, which costs nothing to rectify. 

Tires lop ihe list 

How fe tire pressure? Low or uneven 
pressure from lire to tire causes shimmy. 

(PiCS&O luff) 20 page )G 2 ) 
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COOLING 

FINS 



Lk If All ST 
PORI 



DIRECTIONAL 

STARTER 

SfH-Mi 



An engine made from 
precision- machined steel, 
aluminum and platinum alloys. . , 
with a tolerance measure so 
inconceivable that even the finest 
auto engine bows with envy. , .and 
an RPM speed that could run 
circles around any real prop plane. 
It ts this engi neering and 
mechanical superiority that 
has won the Cox engine 
more acclaim and more National 
Championships than any other 
name iri model competition. 



UAiVl 



HtEOtt 

HALVE 



Save *1?° on any Sure Flyer 

Onty Sure Flyers have Automatic Pilot. 
First-time flyers can switch it on while they're 
learning, off when they want full control. Pick 
up a ref u nd ee rliMca te a t y ou r t oy or hobby store 
when you buy any one Of four Sure Flyer models 
or call the hot line for the participating store 
nearest you. Offer expires June 30, 1977. 



The same dedication to quality goes into the design and 
construction of every plane housing the mighty Cox engineJn fact, our 
engineers are so proud of their work, they've got a toll-free hot line-800- 
S 54-3 544 * - so you can ca 1 1 the me n w ho built your Cox pla ne a n d as k a 1 1 
the questions you like! 

Check the planes shown here, then see a F I the others at your Cox 
dealer. Whichever you chodSe, you'll feel the thrill and 
excitement that go with flying the finest fuel- powered 
models in the worid. 

* in California, call collect: 1 14- 540 -5600. 




GttHe’btiie&Snc ASutisicItti'yalL.sistw Dynamics, In^ . 1 505 Easl Warner Ave. f Santa Ana, California 927 Q 2 
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QUICK FIX: I nil ate tires IQ spats 

As you check tire pressure, look care- 
fully at the tread and both sidewalls. A 
bulging lire Is a primary cause of vibra- 
lion and one of Ihn greatest safely 
hazards, A bulge indie ales separation of 
the tread or sidewall from the body: the 
fire could blow out any minute, 

QUICK FIX: Replace a bulging tire. 

Important i Don't mistake the natural 
appearance ol redial tires with the bulge 
that occurs when a lire is damaged. Ra- 
dial tires have a natural squat appear* 
a nee at their contact with the road, 
caused by a low vertical stiffness, Re- 
dials lock "bulgy" even when properly 
inflated. (For more information about ra- 
dials, their characteristics and care, see 
Section 12.) 

While at the tires, remove wheel covers 
and tighten wheat nuts , If possible, use 
a torque wrench to lighten nuts to manu- 
facturer's specification. 

The proper way to tighten wheels and 
prevent trouble Is as follows: 

1. Tighten tugs In criss-cross fashion 
to one-halt the specified torque. If a 
torque wrench is net available, use a lug 
wrench until each nut is snug. This 
equalizes pressure on the wheel, end 
seals the wheel properly. 

2. Mow. again, in criss-cross fashion, 




T«i uvuid mrt -Kin* wln-H, lijtliiiMi nut- in 
fccqiH‘iir4> ehuwrn uehiK umfur wrench. 

tighten lugs to the full torque specified 
by the manufacturer, I! no torque wrench 
Is available, lighten lugs until excessive 
strength Is required. Lugs should net be 
"as tight as possible.” 

Shocks, steering 

tlriveshaft 

It is no big deal to determine if shock- 
absorber failure is causing your car to 




Iiittude a i lbc-fk fur fluid U‘;ik* wlirli urn 
examine your nhnek nhMirlierj,, 



shimmy, Get under ihe car and check 
each shock to see If hydraulic fluid is on 
the case. You may be able to see fluid 



SCORE 2 WAYS WITH MARK TEN R AND . . 



You can add real zip to engine 
performance and eliminate Ihe 
need for 3 out of 4 tune-ups with a 
Mark Ten B Capacitive Discharge 
Electronic ignition. Over a million 
happy, satisfied users testify to the 
fact that the Mark Ten B really 
does: 

* Eliminate 3 oul of 4 tune-ups 

* Improve gasoline mileage— 
up to 20%. 

* Give dramatic increases in 
acceleration and general 
performance. 

* Extend spark plug life 3 to 
10 times. 

* Give inslant alt weather starts. 
Put spark under the hood and 
score with real performance! 







DELTA'S MOUNTAIR MAN 
8ADDU BAD CAN AND 
ACCESSORY CARRIER* 

The only carrier with truly innovative 
engineering. Delta's Mountain Man 
Carrier installs without drilling a 
single hole , A completely unique 
concept, it forms the basic unit of the 
first modular system ever devised to 
carry a variety of accessories. Look at 
these great features: 

* Versatility: use alone with one or 
two jerry cans, or use with other 
Mountain Man accessories. (Sorry, 
cans not included.) 

n ” delta prIdctsjyc. 

One Dfriia Wbv.Dkk! PM. Of and Jkmction, 
Colorado 91501 J:303J 241-9000 

Pie&se Band Saddle Gag Carn«^$j <$ S3& 94 F O ft 

D Check enctoMtf Charge my □ Matter Cnirgn 
£3 B&rmAniGritadil 




h Patanl Pen-d.ng 



* Fils all externally mounted 14”, 15” 
and 16 5" tires, 

* Easy installation: all you need is a 
wrench, 

* Made of rugged 11 gauge steel for 
strength and durability. 

Winner of FV4 Magazine's 1976 
Product Ol The Year Award, 11 will 
score on your 4WD, van, pickup, or 
mini, and it's a steal at only $39.95 
FOB. 



I h*v* enclosed $2 Qd i<k my tornjsRale 
Mountain Men cataloo (Id be applied la- 
ward my (irtt puich*40}. 

□ Plewo rush 1r« brochure an Mark Ten 
CO! Sytiems. 
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leaking from the bctiom chamber There 
is a shock tit! each comer cl the ear, 

QUICK flX: Replace defective shocks. 

Important; If you must replace shock 
absorber on one end of Ihe car (front 
or rear),, replace the other one. 

Now. at each corner of the car push 
up and down on the bumper until the 
corner is bouncing as vigorously as pos- 
sible. Release the bumper at the bottom 
of a down push. 

If the car comes up and slope bounc- 
ing, the shock absorber is okay. II the 
corner bounces more than one cycle (up. 
down and up again), ihe shock is weak, 

Finally, the "feel" es you drive can 
confirm the presence of weak shook ab- 
sorbers. At no lime should the car bounce 
annoyingly, creating a shimmy, as Ihe 
vehicle rolls over railroad tracks or 
cracks in the road. 

After shock absorbers have been 
tested, you should turn your attention to 
the car's Mooring link ago. 

With the car on a tilt, grasp Ihe front 
ol each wheel and put pressure on 
wheels es if to push them away from each 
Other. Then, apply pressure as Ff to 
pull wheels toward each other. Observe 
Ihe ends of tie rods, idler arm and p li- 
man arm for looseness, il any end has 
play in It. try lo tighten ihe respective 
rod, If it won't, replace It. 




If Marina: iTftiein idler arm i* Iww, 
tiglih-ik, hll'T-iimi' nut lu ^iPn-ifirniitm. 




UNIVERSAL JOINT FLANGE SOLTS 



It id I joints lire en.ty to rherk on lhn*r 
ran* luivinif U'luil wear iriflirulnr*. 



Now, examine each rod to make sure 
El isn't bent. Also try shaking each to 
see if it has play. Replace a damaged 
component. 

Hopefully, the car will be on a two- 
pOst lilt $o this next examination, check- 
ing ihe driveshafl, can be dona easily. 
II not, lift rear of the car with a strong 
hydraulic iack and chock the front wheels. 

Start the engine, shill the transmission 
into gear and watch the drives hatl, It 
should not look blurry as it revolves. On 
the contrary, it should appear to be mo- 
tionless. Its edges should be sharply 
defined allhough the shall Is revolving. 



II the driveshalt Is out of alignment, 
try to solve Ihe (rouble by doing each of 
the following steps, performing the tost 
just explained after each step: 

1 . Wash the shaft with kerosene. Mud 
or some other foreign substance, such as 
undo rc eating, may be caked on the shaft, 
affecting alignment. 

2. Look for physical damage. Replace 
a bent or dented shaft, 

3. Tighten universal jolni flange bolls. 

4. Check for a bad universal joint by 
rocking the shaft back and forth, first on 

iP fa.ise fi ;vm to ?6flj 



Believe it or not, 
this is the same car. 




''W> frwtiih 
thnufthti 

pitiniftf my r 

fAry tv/, ii.Tc 1 
Mbvif f 
diiS tt h it A 
Slur 



4 I usl rinse will still lake M :il! off and 
leave wilier bending, 

IXk's your cur have a middle 
finish? Make it young again 
w i th Star Brite, 

Available in most auto, hard- 
ware, discount dmg stores and 
many supermarkets. 

r 



Car Polish Momi.n. m.u 



The only difference is Star Brite. 



he finish on Ditsy Garcia's 1963 
Mustang looked like suede leather. 

Oxidized by the sun t weathered 
nd dulled by time, its original bright 
ed finish had turned to gloomy 
trangc. 

One application of Star Brite Car 
*olish turned it into a glittering jewel. 

In minutes, under scorching sum- 
iter sun, off came the dead, powdery 



surface paint lo reveal the original 
sparkling finish and color it hud in 
the showroom. 

Her friends refused to believe il 
was the same car. 

A second Siar Brite application 
within 10 to 30 days after the iim, 
will keep Ditsy's Mustang shielded 
from sun, oily airborne grime, hug 
acids, even road tar. After months. 





' * *"v * .h 

y A 

• ■ ''V, IV' - 



a finish as tough 
as I spray on ffi; 
my car. % 



gh. Ordinary apray paint* 
t'a why I paint with 
PlastK-Kote. From the automotive 
aerosol apcclallsis who make all kind* B 
of apray paint — all-weather tough* K 1 

sparkling smooth. EL 



Yooll find Pld^tl-Kote spray pa lot h in £rk p 
the automotive department or store— 
colon and Idnda for every use. 




i r 4 
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th* outside spray paint 

WOO Uhft Road mAra, Ohkf 44256 

® a tou m ?l id ah <> < t >om r ompa'MY 

rn tftHWVI TO CONMJMtH wriro 
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one and and then on Ihe other end. You 
should not ba able to move the shalt. 

5- Check that rear of the car is level. 
A broken spring may cause the car lo 
lean, throwing ihe shaft out ol balance. 

Wrapping up 
vibration 

■ Check motor mount*. If your car has 
manual transmission, idle the engine, set 
the hand brake (irmly, put transmission 
in gear and watch the engine while some- 
one Stalls it by letting out the clutch. It a 
motor mount Is loose or bad, the engine 
will jerk sharply upward as It stalls. 

If you have automatic transmission., 
put a jack under the oil pan and a 2x4 
block of wood between jack and pan to 
avoid damage to the pan. Lift slowly; 
avoid too much force on the pan. H the 
mount is loose or bad, you 1 !! sea day- 
light between mount and engine block. 

■ Wheel bearings. You can get a good 
indication if these are causing shimmy 
problems by raising the front of the car 
and rotating each wheel slowly. Notice 
any binding? Grab a wheel at lop and 
bottom. Push it in and pull it out, if there 
is Ires play or binding, wheels should 
come off and bearings serviced. 

■ Worn BUfpantion bell |otota: An ac- 
curate test using a micrometer-type 
gauge is specified by the maker ol your 
particular suspension system. Soma 
ears, especially those built recently by 
GWl, have bulll-ln ball-joint visual-wear 
indicators. If Ihe indicator nippfe (into 




Wht'kL ypu i hrrJn (iris e-h.tfl. mukr HUN 1 
U -joint flange hoi In Lin- 1 ijrhlcuied lo upec. 

which the grease fitting is threaded) Is 
flu$h with or below the surface of the 
socket cover, have ball joint replaced. 

important; When checking ball joints 
this way, the ear must not be supported 
by the lower control arms. Lower ball 
joints only have wear indicators. 

In ears without visual indicators, you 
can often tell il ball joints are causing 
vibration by noise. 0 b aware ol crunch- 
ing or squeaking Irom beneath the car 
when negotiating the curb-end of your 
driveway. Other signs: too much steering- 
wheel play, general instability on the road, 
■ Wheel balancing. Have this done if 
vibration began right after you put on 
new tires or a wheel. An unbalanced 
wheel is probably causing vibration, 




5 Minute Motor Flush 



|l 




V ©Gold Eagle Co , 1977 



before every oH change/ 

ill vou do is chance the oil, you've left tl 



If all you do is change the oil, you've left the job undtone, 

Next time you're going to change the oil take an extra 
five minutes and put S Minute Motor Flush in the 
crankcase, ft will dean out the sludge, varnish and other 
harmful deposits that dirty new oil -fast. And that means 
your new oil can do its job better. Protecting your car s engine. 

Buy 5 Minute Molor Flush and other fine Gold Eagle 
products wherever aulomotive supplies are sold 

Send self-addressed stamped envelope for informative brochure. 



GOLD EAGLE GO. 

1072 N. Clybourn Ave. Chicago, II. 00614 
Chemicals for safer, more carefree motoring 



GOLD 

EMU 



WIL-MAC TRIKES 



WIL-MAC PRODUCTS, INC, 

1003 W. IBth St., Dept PM 
Costa Mesa. CA $202? 

□ $1 ENCLOSED FOR CATALOG 





ate designed for Ihe home- builder and 
□re assembled around a stock VW 
engine, transmission, and suspension 
KLts are available in two body styles 
wall i) variety ol options and acces- 
sories. Send now tor your complete 
color catalog of kilt, parti, acces- 
sories and assembly techniques. 



Aden m 
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Enxin*' I *. 1 U.‘htnl Usiillpc a 

roni^l’rattuil 1 Vi^w-in |» |x> i - shciVMi 

ill k-fl ; ll nid't Ir lii‘ltl in s-jiark ^liip 
hole mhrlr rdKinr i- rninkrrL tiiown 

a bun 1 p- tUl^nilrrl lypr with 



Why lias my engine lost 



Its pep? 



§ Engine problems accounted for 6.7 
J percent of the total problems sent 
to us last year. These matfu net ions can 
be broken down into the following 
categories: operational (lack ol power,, 
dieseling. missing}. 3.3 percent; noise* 
£.2 percent; engine timing, 0,8 percent 
and miscellaneous, 0,4 percent.. 

The miscellaneous category contains 
letters that are concerned with engine 
modifications or substitutions, subjects 
that are outside the scope of this Car 
C are Guido. 

Problems, problems 
and more problems 



‘Mortj my car has no 
power/ 

'My ear runs on after I 
turn off the ignition !* 

'My car a add he used to 
give the President a 21 -gun 
subtle — if backfires so bad V 

* My car misses heals on a 
hard pul! regularly m a 
st ude tt t dr u m mer ! I F 7i y ? ' 



Well, ''why'" most frequently lies with 
a letdown in the fuel or ignition systems 
(see Sections 1 and B}. However, "why" r 
could also have something to do with 
an internal engine malfunction, and the 
surest way lo verify this possibility is 
by undertaking two simple tests: com- 
pression and vacuum. 

All about 

compression 

testing 

A compression test of each cylinder, 
if it's dene properly, will duscfose if a 
mechanical fault exists in the engine. 
The proper procedure to test compression 
is as follows: 

t. Warm the engine up lo normal 
operating temperature. This is done to 
assure that any valve which has a 
tendency to hang up when hot, but 
perform normally when cold, will reveal 
itself. Now cut the engine. 

2. Remove all sparkplugs lo provide 
a (aster cranking speed and also to 
reduce drain on the battery. 

3. Remove the carburetor air cleaner. 

4. Open the throttle plate(s) lo guar- 
antee a full charge of air in the cylinders. 
This can be done by an assistant inside 
the car keeping ihe accelerator pedal 
pressed to the floor, 

5. Place the compression-gauge Intake 



nozzle firmly Inio one cylinder, ft you 
have not yet purchased a compression 
gauge, consider buying the lype that 
screws into the Cylinder. It provides a 
more effective seal than the type which 
Is pushed in, thus limiting the loss ol 
compression around the nozzle. 

6. Crank the engine until the pointer 
on i ho gauge no fonger rises. This nor- 
mally takes six or seven compression 
strokes . However, when proceeding to 
rest the olhar cylinders, you should keep 
in mind that the most accurate results 
are attained whon you crank the engine 
the same number of revolution? for each 
cylinder. 

7, Record the reading, remove the 
gauge Irom the cylinder and proceed lo 
the next cylinder. 

Ones all cylinders have been tasted 
and results have been recorded, an anal- 
ysis is made. To make a sound judgment, 
you will need the compression specifica- 
tion for your engine fnor the compression 
ratio). This specification is provided by 
the car's manufacturer, 

ANALYZING COMPRESSION 
TEST HEADINGS 

The following information will assist 
you in analyzing the compression-test 
readings: 

■ If all of the readings are within 10 
pounds of one another, an internal 
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engine problem is- probably not affecting 
performance as long as the readings 
are within the mini mum- maximum spec- 
ification range. If only One compression 
specification is provided, the rule-of- 
thumb guide is that an overall reading 
of less lhan 100 p.s.i, means that (he 
engine needs to be overhauled. 

■ if compression in one or more cylin- 
ders of an older engine is 10 or more 
pounds above the maximum or normal 
specification, there Is a buildup of 
carbon inside the engine, 

QUICK FtX: You can try purging the 
carbon with a commercial penetrating 
agent that's sold by auto supply and 
accessory dealers. If this solvent doesn't 
work and engine starting is sluggish or 
difficult when the engine is hot, the 
heed(s) can be removed and then carbon 
can be scraped from the head, valves 
and piston to rectify the condition. 

■ The compression teat may reveal the 
existence of uneven compression between 
two or more cylinders. Generally, com- 
pression of the I owe st- reading cylinders) 
should not be more than 75 to 80 per- 
cent greater lhan that of the cylinder 
next in line. 

For example, compression readings Of 
100, 175, 160. 17!, 162, 165, 170, and 
150 would be acceptable. Headings of 
135, 140, 142, 145. 136 r 1D1. 150 and 
150 would not be acceptable. 

QUICK CHECK: Inject motor oil inlo 
the cylinder through the sparkplug port of 
the low-reading cylinder. Then test com- 
pression again. If compression improves, 
the pl&lon rings in that cylinder are 
probably worn, if compression does not 
improve or it improves only slightly, the 
valves are sticking, not seating properly 
or are burned, 

■ If compression in two adjacent cylin- 
ders is tow and the injection of motor 
oil Into both improves the readings, (hen 
the head gasket between the two cylin- 
ders is probably detective. 

All about 
vacuum testing 

Vacuum testing and compression test- 
ing complement each other. Both should 
be done to verify findings or to reveal 
a malfunction that the other does not. 

To perform the vacuum test properly, 
warm up the angina and remove the 
Carburetor air cleaner. You will probably 
have to disconnect the positive-crank- 
case- ventilation system vacuum hose from 
the air cleaner. If you do, be sure to 
plug this hose. There should nol be 
any leakage of vacuum as the vacuum 
test Is being undertaken. 

Connect the vacuum-gauge hose to a 
vacuum lifting. Suitable fillings will be 
found on the intake manifold or carbu- 
retor. However, as mentioned, if you 
disconnect any vacuum hose Irom a fil- 
ling so you can insert your vacuum gauge 
into it, be sure to plug up the hose. 

Start the engine and take note of the 
vacuum reading. Refer to the accom- 



panying chart for the meaning of read- 
ings that are not to the specification 
provided by the manufacturer in the 
service manual. 

Analyzing 

noise 

Engine noise is a subjective subject. 
This is why the kind of letter 1 got from 
A.O, of Portland, Me., always gels the 
same response from me. 

A.D, wrote; *‘My engine makes a 
rapping sound. What is it? 1 ' 
fvty response: "I don’t know/' 

What A.D. describes as a rap. ! may 
hear as a slap or thud. AH three noises 
depict a different problem. 

The right way to determine the cause 
of engine noise is with a visual spark- 
plug tester that connects to a sparkplug 
and flashes as the plug fires. How the 
noise occurs in respect to flashing in- 



dicates generally what is causing the 
problem, as follows: 

1. If the sound occurs twice for each 
flash, the source of the sound is some 
part driven by or driving the crankshaft. 
This would include pistons, rings, wrist 
pins or journals 

3, If I he sound occurs once for each 
fiash. She source of the sound is some 
part driven by the camshaft, such as a 
valve-train part, fuel pump, oik pump, 
distributor or camshaft gear. 

3, If the sound occurs interim iiiently— 
that Is, not at regular interval's with 
sparking — firing— some part may not be 
tied into the rotation of the crankshaft 
or camshaft. The noise likely is not in- 
side the engine block, but Is caused by 
the alternator, starter, power-steering 
pump or some such “add-on" assembly. 

4 , If the sound is a continuous whine 
or rubbing, it is being caused by a part 
that rotates, such as a liming gear, 
distributor drive or flywheel. 



VACUUM GAUGE DIAGNOSIS 

VACUUM GAUGE READING PROBLEM REMEDY AND COMMENTS 




NeadFe floats Faulty carburetor Perform appropriate adjuslmont or repair (see 
ovpr range of ad | us [merit, Sect-ion 1 ), 

four to five 
inches 




Needle steady, Faulty 
but below timing, 
normaf. 



ignition Perform appropriate adjustment or repair (see 
Section 6). 




Needle drops in- Valves arc stick- Chock by injecting penetrating oil into the 
termiltently about ing. intake manifold. IE interm rite nl vacuum drop 

lour inches. stops temporarily, you can be sure ihe valves 

are- sticking. Remove ihem for reconditioning. 



Needle drops Burned valve gr Gouge needle drops beck whenever the turned 

back to constant Insuteclent valve valve or the vafve that lsn'1 cfosfng is in op- 

lew reading, re- tappet Clearance SraliOn. Replace dr adjusl valve 
terns to normal, causing leaky 

drops, and so on. valve. 




Normal and Weak valve Perform appropriate adjustment or repair, 
steady reading at springs, 
engine idle: vi- 
brating reading at 

high speed. 



Needle vibrates Worn valve guide Perform appropriate adjustment or repair, 
excessively a! stems, 
idle, but steadies 
as engine speed 
Is increased. 



Excessive needle Leaky bead gas- Perform appropriate adjustment or repair, 

vibration at all ket. 

speeds. 



Steady, but low Improper valve Failure to obtain normal reading could also 
reading. (camshaft} lim- mean that Ignition timing is off. but this pos- 
ing. sibiiity should be eliminated beforehand as 

indicated above. If necessary, adjust valve 
(camshaft) liming. 



Slow drop of Restricted ox- Perform appropriate adjustment or repair {see 
needle to zero as haust system. Section 1), 
engine speed is 
increased. 




Needle holds Stuck throttle With key off, back out throttle stop screw to 
steady, but be- valve or leaky close valve - connect temp lead from dislribu- 
tew normal. intake manifold tor primary 10 groung. crank engine. If needle 

gr carburetor not normal Chuck PROBLEMS. Squirt oil on 
gasket, joints. If needle normal, gasket bad, 
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Sun engineering 

is the difference. 





COMPUTER 



COri&UMLn prtOCHJhCTS Division 

301 1 Mu Rtiylf ITf - trys^Ri LRhf . Ill WG IA . Jill] JSI-^un 



Now you 
can do tune- 
ups at home using 
testing equipment of 
the same tine quality 
that most professional mechan- 
ics prefer. For more than 45 
years, Sun has been supplying 
automotive service outlets with 
electronic diagnostic and serv- 
ice equipment, Sun's staff of 
engineers- largest in the in- 
dustry — is Involved daily in 
testing equipment development 



For tune-up 
testing equip- 
ment-timing 
lights, dwell/tachometers, 
accessories- as well as tachs 
and gauges, buy the No. 1 
name in the Industry. We don't 
believe in making anything but 
the best. We don't think you 
should settle for 
anything less. In 
the long run, it 
doesn't pay. 



an. ELECtHIC CBHPQKA NOH 



CONSUMER 

PRODUCTS 



and design. A complete engi- 
neering department in Detroit 
works on a day-to-day basis 
with all the major car com- 
panies to keep updated on 
future standards and new 
developments. 

The Sun 
product you 
buy today 
— made 
especially 
for at-home use— will meet the 
engineering needs of tomorrow. 
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LIGHT SWITCH 
AND OTHER 
ACCESSORIES 



Why won’t my battery keep a charge? 



■ n tft76, 6.2 percent of the people writ- 
R ing Car Clinic asked questions about 
the electrical and ignition systems. 

Maintaining a 
just-right charge 

Take a look at the schematic on I his 
page that applies to the charging system. 
Notice that the starter and battery are 
shown, although we don’t consider them 
part of the charging system. For our pur- 
poses, the sianer and battery comprise 
the starting system (see Section 2) 
Charging-system mall unctions that re- 
sult in battery trouble read to only two 
results: 

1* The charging system doesn't put out 
enough current to keep baltery charged. 

2. The charging system puts out too 
much current, and high oulput causes the 
battery to overcharge. 

Let’s talk aboul the second indication 
first. It is easy to detect be to re it com- 
pletely ruins the batlory. 

CHARGE, BI T NOT TOO MUCH 

■ If your car is equipped with an amme- 
ter gauge, does the needle show continu- 
ous overcharging? 

■ Do fig h (bulbs burn out prematurely? 

■ Does Ihe battery need re N I ting with 
water loo often? 



■ Do you get a sulphur odor, something 
like rotten eggs, when you remove the 
battery vent caps to check the level of 
the electrolyte? 

Each of these conditions suggests a 
high charging rate. Without hesitating, 
you should have the voltage regulator 
lasted, invariably, a high output condition 
lies with regulator contacts that are stuck, 
an open regulator voltage winding or a 
regulator that has a loose or dirty 
ground. 

Two types of regulators are currently 
in use. One Is a solid-state unit inside the 
alia mat or. The other is a two-unit, dou- 
ble-contact regulator mounted externally 
on (he firewall or fender. 

If a test of the regulator shows (hat it 
is the cause of overcharging, don't in- 
discriminately replace it or the alternate r. 
Some regulators built integral with the 
alternator can be replaced. Others can- 
not ba replaced, and the entire unit must 
be discarded. 

Many regulators can be adjusted — 
even some that are inside alternators. In- 
vestigate this possibility, 

CHARGE, BUT NOT TOO LITTLE 

Your first indication that a charging 
system is not supplying sufficient current 
is an ammeter gauge that show? no 
charge, especially when the engine is 
first started, or an ammeter indicator light 



that glows bright red after the engine has 
bean started. 

kero is the procedure lo follow, once 
a low charging rate is indicated. 

t. Make sure the undercharged condi- 
tion is not caused by leaving accessories 
turned on for extended periods. 

2. Look for a damaged or loose alter- 
nator-drive belt. Examine it for grease or 
oil causing a belt to slip, Twisl it to check 
for cracks, splits and glare on inside, 

QUICK FD f; A .damaged belt should be 
replaced; a loose one tightened. 

2. Clean and lighten the battery con- 
nections (see Seel ion 2) . 

inspect alternator wiring. See that 
all connections are clean and tight. 

5. Perform the alternator current out- 
put test, using a voltmeter, ammeter and 
carbon-pile rheostat to determine whether 
Ihe alternator can deliver its rated cur- 
rent output if il ean'l, it has to come off 
the engine for testing of diode rectifiers, 
stator and rotor, and to check brushes 
and slip ring for wear. 

6. Test Ihe regulator 

IGNITION SURVEY 
MISLEADING? 

We have io keep in mind that many 
engine problems discussed in Section S 

{Please turn to page ) 71 ) 

tea 
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We thought maybe you could live without 
constant engine tune-ups. 





UntMag 

An idea that saves dollars and mokes sense. 



You don't need the hassle of constant 
adjust meats to tell you thof the fewer 
tune-ups. replacements and check-ups your 
car's engine requires, the more 
economically you drive. 

That s the kind of thinking that gave 
birth to UnIMog, Mollory's new breokerless 
electronic Ignition, UniMog is on electronic 
conversion system for most four, six and 
eight cylinder cars, trucks and boats that 
eliminates points ond condensers, and 
creates longer spark plug life, thus reducing 
the cost ond number of engine tune-ups. 

UniMog delivers tremendous spark 
energy, reducing spark plug fouling, misfire 
ond stalling, ft also delivers precise timing 
over rhe entire ronge of your engine. 

And you con install It yourself, easily, 
without special tools. In mast cases, UniMog 
will even improve your gos mileage! 

Ask your nearest Mallory dealer about 
UniMog. 




S 1,00 for tfecol arid c-mbroldeted jacket porch. 
The full c-o lor catalog u 12.00. 

Writs; Mallory EtKtTfc 

Mallory Electric * Division of W, R, Groce 0 Co. 33-01 Oregon Sireer 

Coaon C(fy.HVfi970t 
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ecu Id have an ignilion- system cause. 
These include missing* stalling, lack qf 
power and dieseling. 

Furthermore, if hard siarLtng isn't 
caused by at a fling- system or fuel-system 
failure, then the cause is usually to be 
found in the ignihon system. 

Plugs fouling? 

Here arc some common firing-tip con- 
ditions and what they tell you: 

■ Wet, black deposits. The engine may 
have an oil-scaling problem. Valves, 
valve guides, valve guide seals, piston 
rings, pistons and/or cylinders are us- 
ually to pfsms, However, the condition 
may be caused by the use of plugs too 
cold for engine operation. If all plugs get 
covered with oil, this is generally (he 
case, If onFy one or two plugs foul, the 
trouble is usually inside the engine, If 
only two rear plugs In a VS engine are 
oil-fouled excessive sludge may have 
formed and plugged up the rear drain 
holes in the cylinder head, which would 
cause oil (o draw in around the inlake 
valve stems. This happens frequently 
when the engine is used only in heavy 
traffic or for light service, or if sensible 
drain intervals are exceeded 

QUICK FIX; Change oil and try a com- 
mercially available engine cleaner. 

To avoid this, change oil frequently 

* Soff* fluffy, dry carbon. Too much fuel 
is getting into the cylinder. Causes in- 
elude running the engine si consistently 
low speeds (switch lo a hotter plug), rich 
luel mixture, prolonged idling and an in- 
operative automatic choke. 

■ Red, brown, yellow or while deposits. 
Byproducts of combustion cause Ehis— 
also excessively slow driving, Try chang- 
ing your brand of luel. The effect of de- 
posits on engine performance is minimal, 
shewing up as an intermittent miss under 
rapid acceleration or hill climbing until 
deposits harden. Unleaded fuel* In par- 
ticular, leaves red deposits* but these 
seldom cause performance problems. 

■ White, blistered insulators. Plugs are 
overheating. Check heat range. You may 
need a colder plug. II plugs in the rear 
of the engine assume this appearance, 
check the cooling system; it may not be 
circulating coolant properly. Early-alage 
preignition, which can seriously damage 
an engine if allowed to continue, may be 
a factor, tf pinging noises are Coming 
from the engine, check Ihts oul. 

• Mangled electrodes. Plugs are ihe 
wrong site, The reach is too long, and 
tips are being damaged by the piston, 

■ Brawn or grayish-tan deposits and 
some electrode wear You're on the ball. 
Plug wear is normal* 



Time for a change 

When timing the ignition becomes a 
hassle* examine your procedure before 
locking for major problems, Ask yourself: 

(Pf fesf rijj.n f.;i pa 70 ' /2) 




Big Daddy thrifts np 
“MI can train you at 
hometobea 
professional 
mechanic.” 



Dan Carl-'il. Xi" erfr!'* .*11 limn 
ChAtf,p*an. Top Fu»l Di B"d 
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They give you ail Ihe training and equip- 
ment you need to gel your career started 
In a hurry. 

One Ihing I know tor sure; in good years or 
bad, there's always jobs a plenty lor good 
mechanics Anytime I see a fellow who's 
good wiin his hands. 1 push him towards 
learning how to work on cars. And the best 
way I know to get that kind- ol training al 
heme is through cne of the NRl courses In 
Auto Mechanics. 

Hoi-rod or family car . . . NRl can teach 

R ou how to make It right. 

IRTs gol iwo courses, a Basic Professional 
Repair Course, and a complete Master Auto- 
motive Technician's Course. Either one can 
gel you started towards a real career, or 
some good part-time income. 



lion Analyzer Scope, Diagnostic Eng*ne Ana- 
lyzer Inductive Pick-Up DC Power Timing 
Light, lull sel cl tools, Torque Wrench, 4 
different test gauges, and more. They even 
teach you how to service electronic ignition 
systems and auto air conditioners. 

NRl and McGraw-Hill are winners* 

In my business, gerimg a rast slart means 
everything. NRl end McGraw-H II have Ihe 
expertise thal can get your career into high 
in a hurry. NRi has been teaching people 31 
home tor over ■60 years, and over a million 
people have enrolred lor their courses, so 
you know Ihey know what lhey r re doing 
You learn al home step-by-step. |ust as if 
you had a master mechanic al your elbow 
The reasons are ’b'te-size" and there's 
always personal help available if you 
need ■!. 
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NHi 5 /Q’lesson Master 
Automotive Technician 

Course includes all (he 
equipment, tools and Gaining 
materials you need to be □ 
real pro. You gel 10 
pieces of training equip- 
(Tient, including on Igpi 



Pictured is just Some of 
the profession b I equip- 
ment included ir> NFII's 
Automotive training pro- 
g rams . 



NRi 5 30 lessor Basic Professional Repair 

Course gives you the know-how to service 
auto electrical systems, carburetors and fuel 

systems, brakes, and cooling systems You 
gel e ghl important servree items, including 
an Inductive Pick-Up QG Paw- T * ng 
Light, Ignition and El eel real Sys- 
tems Diagnostic Analysis and 
Tune-Up Instrument, tune-up 
tool Kil, and more. 



ir the coupon is missing, write- NRf Auiomo- 
tiv& Division 3939 Wisconsin Avenue. Wash- 
ington* D C 20016 



RUSH FOR FREE 



NRl SCHOOLS 
McGraw-Hill Continuing 
Education Center 
3939 Wisconsin Avenue 
Washington. D.C. 20fli6 



AUTOMOTIVE MECHANICS 

COURSES 

CB, Cater TV ,' Audio, Communi- 
cations, and Computer Electronics 
Cou rses 



□ Air Conditioning, Refrige ration* and 
Heeling Courses 



P lease check for one free 
catalog only NO SALES- 
MAN WILL CALL 



□ 



Approved under Gl Bill il taken 
for career purposes Check Tor 
details 
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t* Have l disconnected and plugged 
he distributor vacuum advance line? 
Dnly one maker we know o! — Honda— 
equires that the vacuum fine remain in 
>face. Adjusting timing with the line bon- 
neted gives an extremely retarded tim- 
ng condition. 

2. Am 1 aiming the timing light prop- 
erly? is the light tilted (as it should roof 
je) or aimed straight at the marks? 

Z. Are timing marks visible or am I 
jittssing? 

QUICK FIX: With the engine olt, clean 
immg marks with a cloth that has been 
lipped in kerosene, alcohol or some 
tuitable clearing solvent. Let this dry. 
^ick out the mark specified for your en- 
jine. Using a thin paintbrush from a 
child's paint set. apply a fine line of white 
ir light-colcrd painl that wilt adhere to 
net at. Paint the timing points r or in den 
naffc, loo. 

CAU7I0N: Don't use chalk. A chalkline 
:an span several degress, leading to In- 
iccurate results 

4. Is the distributor housing tight? After 
naking an adjustment by moving the 
fist rib utor housing, be sure to tighten the 
distributor's lockboJt. You will need a 
distributor wrench made expressly tor 
his purpose. 

5, Is the vacuum advance working? Rp- 
:onneci the vacuum advance hose and 



aim your timing light at Ihe timing marks 
while someone in ihe car accelerates Ihe 
engine. The timing should show an ad- 
vance of at least 3", 

Time for a break 

1, Point pilling. This condition is char- 
acterized by a crater that has formed in 
one point with a corresponding buildup 
of metal on the other, This condition is 
almost always the result ol using a con- 
denser of the wrong capacity. 

QUICK FIX : Replace points and con- 
denser with a set contained in a sealed 
package sped Mostly designated for your 
engine, 

2- Rapid point burning. This is caused 
by high resistance in the condenser cir- 
cuit due lo a loose condenser mounting 
or lead, or by a defective condenser. 

QUICK FIX: Replace the condenser 
and secure the lead. 

Burned points wifi a iso result if the 
primary circuit resistor has failed. A 
warning that complete failure may result 
can be an engine that starts but Vails lo 
keep running. 

QUICK C HECK: II possible disconnect 
the ballast resistor Irom the primary cir- 
cuit. ir the engine now starts and con- 
tinues lo run, replace the resistor. 



CAUTION: Do not allow the engine to 
operate for any extended period without 
& ballast resistor, 

3. Dirty points. Almost always I his con- 
dition is caused by use of a dirty feeler 
gauge to gap points. Furthermore, gap- 
ping dirty or rough points will result in 
inaccurate adjustment. 

QUICK FIX ; Pass an ignilion-point file 
between points once slowly to try to re- 
move dirt and lessen roughness. Use 
cEean gauge. If points are very dirty or 
rough, replace them and the condenser, 

IMPORTANT: Don't forget to adjusl 
point dwell although you adjust point gap 
to speclficailon. Improper dwell angle 
will cause poor acceleration and rough 
engine idfe. 

4. Polnli have oil on Ihem. Points that 
get oil on them, because vapors work up 
into Ihe distributor Irom the crankcase, 
wilt burn prematurely. 

QUICK FIX: Replace the positive crank- 
case ventilation valve and make sure the 
PCV system is not Clogged. Replace 
points and condenser. 

5. Point faces improperly aligned. Each 
point face should touch Ihe other square- 
ly. If not, excessive heat will result and 
points will bum prematurely. Correct 
alignment may be obtained by bending 
ihe fixed contact-point arm. 



DO YOUR OWN 60 SECOND 
AUTO LAMP INSPECTION. 




Non-functioning lamps are one of the leading reasons for safety inspection failure. But it’s easy to make 
your own safety check. Just turn on your headlamps and four^way flashers. Take a quick stroll around your 
car and check your headlamps, stoplights, tail, side-marker, parking and license 
lights for burnouts. It could prevent an accident or even save a life. 



Your best replacement — General Electric Plus 25 headlamps. 

If your headlamps are burned out, replace with General Electric 
Plus 25 headlamps. They generate 30% more light than our 
previous standard headlamps, which helps you see 25 feet 
further down the road. In fact, you should replace both 
headlamps with GE Plus 25's to get the full benefit of more 
fight. The easy way to know if you have Plus 25 s in your 
oar is to check the number on the back of the light. If it's 
#4002 or #6012, it s our old model. If ifs #4000 or #6014. 
it's a Plus 25. You can do-it-yourself, or have your 
service dealer Install them. General Electric, Miniature 
Lamp Products Department #3382, Nela Park, 

Cleveland, Ohio 441 1 2, 
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ENGINE OIL 



Kncim- Iwktl inn 1 - mul 
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REAR OIL SE AL 

* OH LOSS 



OIL FILTER 

* OIL LOSS 

* LOW OIL PRESSURE 



Oil PAW GASKET 

* OIL LOSS 



VALUE COVER CAMSHAFT BEARINGS CYLINDER WALLS 
•OIL LOSS ■ LOW OIL PHES3WDI ■OIL LOSS 




VALVE GUIDE SEALS 

• OIL LOSS 

VALVE GUIDES 

* OIL LOSS 



PISTON RINGS 

• OIL LOSS 



FRONT COVER 
OIL SEAL 

• OIL LOSS 



DRIVE BELT 

- 100 LOOSE 

* TOO TlOHT 

• DAMAGED 



TIMING CHAIN 
COVER 

• OIL LOSS 



OIL PUMP 

• LOW OIL PRESSURE 



MAIN HEARINGS 

* LOW OIL PRESSURE 



OIL PRESSURE 
SENDING UNIT 
• LOW OH. PRESSURE. 

WOT SHOWN PISTONS AND OIL 0>L 

_ _ RETURN SLOTS • INDICATION OF OIL LOSS- 

03L PUMP SUCTION TUBE 

* LOW OIL PRESSURE 



/ 



• OIL LOSS 



LOW OIL PRESSURE 



Wliy is my engine burning 
so mueli oil? 



« e presen I in# e.i percent of Ihe lei- 
' ters we received in 1976, oii-re- 
tated problems don't seem widespread, 
but some nagging conditions prevail. 
The major one. showing up in 3-5 per- 
ceni of the cases, is oil icss. 

The next biggest problem is low oil 
pressure, followed by questions concern- 
ing synthetic motor oil 

What coiiKiitnto§ 
consumption? 

The most asked question about oil con- 
sumption was summed up forcefully by 
V.L of Cleveland. Ohio: 



*M> rif'ir ear in ton hip a quart 
of ail in SQQ ntilen # I don't 
consider this pood ail 
consumption* hut my dealer 
says it is mtrmaL Please 
give me ytmr opinion to 
rein force me in my fight with 
the company* l*m desperate .'' 1 



□pinions don’t count. The point is: If 
your new car’s engine uses oil in excess 
of the manufacturer's minimum, you have 
a warranty claim. If it doesn't, you don't 
have a claim. 

As the years have passed, the manu- 
facturer's ■’minimum' has shrunk. A while 
ago. using a quart of oil every tSQO miles 
was considered normal. Today, some 
manufacturers stele that a new engine 
which uses a quart oi oil every TOO miles 
is performing normally. 

However, a certain number oi new en- 
gines {and engines that have been over- 
hauled} are oil consumers because of 
errors in production. An engine may gel 
into the field with a defective Iron! or 
rear oil sea), piston rings that have been 
improperly installed, or a defective oil- 
pan gasket. After verifying the loss of a 
significant amount of oil because of a 
defective product, no reputable manufac- 
turer or shop wifi refuse to take steps 
that will rectify the situation. 

DOVT BE mill) 

There is another reason for a new en- 
gine to demonstrate abnormal oil con- 
sumption. It has to do with the way some 
people "baby" a new car 



The cylinder wails in a new engine ard 
smooth, and about lODO miles of driving 
are needed bn Id re piston rings seat -ui- 
ftcientiy lo effectively prevent oil trod 
seeping past. 

However, if driving is too '"cautious 
during this period, piston rings may nevoi 
seat, "Babying" the engine could caus: 
gla^e to build up between cylinder wsiis 
and rings, preventing effective sealing 
If this happens, dismantling the engine, 
honing cylinder walls and replacing pn 
ton rings will be the only solution to solv- 
ing the oil consumption problem. 

When breaking in a new car. yoLi 
should follow the instructions laid down 
in the owner's manual For example, most 
1977 models should be driven at a speec 
not lo exceed 55 mph tor the first 2Df 
miles. Thereafter, all limits are off [ex 
cep! tor the national speed law). 

QUICK HINT; 11 your driving is COn 
fined to the city, drive your new car nr' 
the expressway at least ID mites at thr 
speed limit. Doing otherwise will make 
the engine a candidate for olt loss. 

Older engines, obviously, can beconv 
ail consumers because pf wear. Any nnr 
of a number of defects will result In loss 

(Pluasg rirm to pipe 
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Coleman 

fafiatyW 90 



the mighty mini- 
compressor that 
pumps up to 90 p.s.L- 
works off a 12V auto 
cigarette lighter! 






Basketballs. Dozens 



It's the one with Coleman quality. 
The Inffate-AII 90 brings the average 
car tire from “flat" to Inflated In about 
B minutes. Maintain proper inflation, 
&erk-up spares in 
emergencies 

it also inflates 
ruck, van and RV 
ires, Bicycle tires. 
Mr mattresses 
Footballs, 
of other uses. 

The unique valve stem lets you 
measure pressure while you're 
pumping Optional 15-foot extension 
cord, or handy clamp-on battery 

clips are available 
for extra versatility 
The Inf late— All 
90 weighs just 4 Vi 
pounds. Hose, 
power cord, every- 
Ihing stores inside 
the case for easy 
carrying. 

Look for the Coleman logo at 
leading automotive departments and 
specialty stores Or write to Coleman 





including worn valve guides, damaged 
valve guide seals, worn piston rings, 
scored cylinder waits, worn piston-ring 
grooves, worn pistons and clogged oil- 
return slots th at prevent oil from return- 
ing to the oil pan. 

However, things other than an Internal 
engine problem cause oil loss in both 
new and old engines, and it pays lor you 
to make careful checks before deciding 
to tear the engine apart. 



THOUBLESHOOTING 
THE PROBLEM 



Here is how to proceed: 

1. Start with the oil ilself. Are you using 
oil designated by (he car's manufacturer? 
la the amount of oil In the engine to ca- 
pacity? Does the car possess the right 
dipstick? 



QUICK FIX: The dipstick is often over- 
looked in troubleshooting new cars, Oc- 
casionally, the wrong dipstick is pul into 
an engine. To be sure this has not hap- 
pened in your case, hold the dipstick 
next to one from the same model car, 
and make sure marks and length are the 
same. 

2. Spread clean paper on the floor be- 




Miinufiirturf m inuki' many iiiFN'rnil ili|i 
Mirkr; inakv *11 rr you ha vr llio right link*. 



neath the engine and transmission. Keep 
the engine at a speed equal lo 20-25 mph 
(t000-1200 rpm), anti continue running it 
for several minutes after it has reached 
normal operating temperature. 

After the engine has warmed up, mo- 
mentarily race It st wide-open throttle and 
tel it come back to last idle. Do this 
about live times. 

Shut off the engine and examine the 
paper Look lor oil. Also check the un- 
derside of the engine for fresh oil. 

If a leak is uncovered, find whore it is 
Cuming from and fix it, Primary places in- 
clude the oil titter connection, oil pan. 
front and rear oil seals, valve covers and 
the timing-chain cover. 




PL ATE 



tool 



l hc ifil’fihi'r Ick>] link for luDurnin^ <i 
light filler. Install filler huml light only, 

Zr Ag i he car is being accelerated, 
check exhaust smoke, Excessive oil 
burning is oflen indicated by gray or 
blue-gray smoke — not black or white. 
Black smoke sign ides burning of an over- 
ly rich fuel mixture — white smoke is con- 
densation being expelled, 

4. Replace the PCV valve which, il 
clogged or defective, can cause oil lo be 

I ‘PAF.~J.5e Jlf.r.T Tfl p,iQf> TFFM 




MAIN 

LONGITUDINAL 

HEADER 



OIL-INTAKE 
SCREEN ASSEMBLY 



REAR CAMSHAFT BEARING 



CROSSOVER 
PASSAGE p\ 



VALVE-LIFTER OIL 
SUPPLY 



DASHBOARD 

GAUGE 



OIL-PRESSURE 
SIGNAL SWITCH 



CAMSHAFT 01 L 
SUPPLY HOLES 



CROSSOVER 

PASSAGE 



connecting roo 

OIL SUPPLY HOLES 



OIL PUMP 



TVimcdI fittfitir tuhrlcHlfon "ylmi. Lnuw of Urn ell pr^Hiire run iwcur uny where 
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Skimping on oil filters 
is like going over The Falls in 

a bargain barrel. 






‘An engine saved is an 
engine saved? 



AC Oil Filters have □ strong filter- 
ing material that helps trap the dirt 
in the oil. It's polyester- reinforced to 
help withstand high temperatures 
and pressures. And AC puts a spe- 
cial W-Fold in the material that al- 
lows more filtering in less area. 

The tricky fold that 
helps trap dirt before it 
trips your engine. 



It'll help your oil protect those precious 
engine parts. And it will help you 
protect your investment. 



You can pay less for an oil filter 
than you might have to pay for □ 
quality AC Oil Filter. That way you 
might save a few pennies. 

But you could be risking a lot 
more than that. 

There are powerful forces ready 
to attack your engine. The oil filter is 
your first line of defense. Choosing 
that filter carefully can save you a 
lot more than pennies. 



Don’t get shortchanged 
on quality Ask for AC. 

Depend on a quality AC Oil Filter 
to do the job. After all r AC Oil Filters 
have been around a goad long 
time, AC knows enough not to cut 
corners with your engine protection. 



When considering the price of a 
quality AC Oil Filter, com- 
pare it to the important 
investment you have in 
your car. Because dirty 
oil in your engine can 
do a lot of dirty work on 
rings, cylinder walls and 
bearings. 

Dirt can actually grind 
your engine down. 



A bargain barrel 



with the names 
you know, 

AC DELCG DIVISION OF GENERAL MOTORS CORPORATION 
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If Yuu're The Kind 
Who Demands 
The Best... 

We've Got 
To Hand It To You 



The ORIGINAL Te-Hfcufl-' H-O-roowr 



F« Our Fl44 GlWOC 



CrtAwhFLLOCK. it*C . - P* S € 33 % 






This is the one with the smooth working, 
rnjchmud, undercut mating parts f 1) that 
can't slip out. 

This is the one with the reinforcing 
ftange th at practical I yc: 1 1 muriates, stress 
breakage. 

This is the original The firs! of i!s kind 
and Still the be&l pf Its kind. CHANNEL 
LOCK. Be Sure you get the real thing. 
Look lor She trademark on the handle, 



Be sure to check the participating manu- 
facturers listing on page 203 where you’ll 
see many find products to help keep your 
car running smoothly. These and other 
products are available at your Car Care 
Headquarters, listed on page 202. 



: CARE GUIDE 



drawn into the air cleaner housing. Ex- 
amine the carburetor air filter element 
Oil on this is the lipofl, 

$. Check sparkplug tips lor oil, which 
indicates oil loss. Now, perform a com- 
pression teal ps described in Section 5, 
which should confirm that you have an 
internal problem. 

Cheek low oil 
pressure smartly 

Oil pressure that is consistently low or 
pressure that takes a long lime id reach 
acceptable limits alter an engine Is 
started are problems that shouldn't be 
sloughed off. But neither should you 
panic over ibem. 

Low oil pressure, especially when ac- 
companied by a loss oi oil. could mean 
that main or camshaft bearings are in 
poor shape. The engine may need over- 
haul. However, low oil pressure also has 
other several causes, which are less 
troublesome to eliminate. These are the 
ones to tackle first. 

Important ; Do not run the engine if low 
oil pressure is indicated. You could lorcc! 
the engine to freeze ii a low oil pressure 
condition does in fact exisl. 

To get at the cause of low oil pressure 
proceed as follows: 

1. Check the engine oil level, rs it low' 

2. Is oil thin or diluted? Change th< 
oiJ — cheek pressure, 

3. The oif pressure light on my 1$7< 
Dodge Dart slarled flashing. I was betid* 
myself until someone told me to discon 
meet the wire from my oil pressure send 
ing unit and wipe the terminal clean. Nr 
more problem, — A,K,. Little Falls, N-J. 

A. In line with A K.'s experience, alst 
make sure thal the oil pressure send ini 
uml itself is in good shape. Replacing 
the unit on a hunch costs a dollar or twe 
That's a lot less expensive than learini 
the engine apart. 

5. Replace |he oil filter. Maybe it i 
clogged. 

6. You have lo go inside now, Sort a 
(he oil pump Check the pump pressure 
Parts of the pump may be worn Or the re 
lief valve may be slock. Also look al th 
othpump suction tube, which may b 
cracked, bent or loose 

7. Next stop is internal engine worl- 
Sorry about that 



Synthetic oil: 

What’s the story? 

The lr story” is Ihat at this point n 
aysamobilo manufacturer has extend,© 
nil drain periods because of (he use c 
synthetic oils Manufacturers still say yo 
should use only oil meeting AFi require 
ments for ’’Service SE" and you sftoul 
change oil and oif filter at the recent 
mended intervals given by the mam 
facturer — not the oil refiner, 

As long as the car is under warrant 1 
you had heller follow this advice. Wtu 
you do after thal is striclly between ya 
and your engine 
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CARS ARC MADE TO LAST. 
QUAKER STATE’S MADE TO HELP 
SEE THAT THEY DO. 



The plain and simple fact of 
the matter is this: helping cars 
last is Quaker State Motor OU’s 
only job. And now, Quaker 
State filters can help, too. 

For over 60 years, people 
have trusted Quaker State. 
And for very good reasons. 

Quaker State DeLuxe, 
Super Blend and HD are 
made from Pennsylvania 
Grade Crude Oil. Then 
formulated and blended by 
lubrication specialists, 
dedicated to producing quality 
automotive oils for your car. 

By the time Quaker State is 
poured into your car’s 
crankcase, if s passed strict 
quality control standards. To 



make sure your car gets the 
protection it needs. 

The result? If you use 
Quaker State regularly, you 
can help avoid expensive, 
engine repairs. 

Quaker State didn’t get 
to be the best-selling motor 
oil in America for nothing. 
Quaker State means quality 
and value. Quart after quart 
after quart. 

Look for Quaker State 
Motor Oil and Filters 
wherever they care about cars. 
Because Quaker State helps 
cars last. 

And to car owners these 
days, nothing’s more important 
than that. 
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Why isn’t the aireonditloner 
keeping my ear cool? 




OUTLET ducts 

* CLOGGED 



OUTLET 
DUCTS 
• CLOGGED 



COOLING 

SYSTEM 



CONDENSER 
• H t:ST RSCTED 



CONTROL 
* IMPROPER 
USE 



BLOWER MOTOR RELAV 

* DEFECTIVE 



compressor 
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DRIVE BELT 

* TOO LOOSE 

* TOO TIGHT 

* DAMAGED 



receiver-drver 

* CLOGGED 



MAGNETIC clutch 
* NOT WORKING 
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valve: 





A major problem thal our readers have 
is insufficient cooling from their air- 
condiiioners. Don’t throw your hands up 
and hightail it to an aireonditloner repair 
shop Just yet. Although special equip- 
ment is needed If the refrigeration system 
does require service, the refrigeration 
system may not require that service. And 
if K doesn't your chances of correcting 
the trouble yourself are pretty good. 

Getting cool— 
hopefully 

Troubleshoot an airconditioning prob- 
lem in the following way; 

1. Are you manipulating controls prop- 
erly? Consult the car owner's operation 
and maintenance manual. 

2. Replace fuses. There may be one, 
two or more, and all of them should be 
discarded and new ones installed. Refer 
to the airccnditioner wiring diagram in 
your service manual to find fuses. There 
is probabiy one in the main fuse block, 
Tha others are probably in the engine 
com pa rime n I on line with the compres- 
sor. If any one of these fails, the com- 
pressor won't run or will operate at 
diminished effectiveness. 

3. Approach that drive belt with sus- 
picion. Many airconditioning problems 
stem from a damaged or loose drive belt. 
However, very serious problems may oc- 
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cyr If the drive bell is much loo tight. 

Chrysler Corp., with its Aspen and Ve- 
lars, had trouble in the 1976 and 1977 
models until the discovery was made 
that the "innocent" drive belt was Ihe 
source of the problem. 

According lo a report we goi, "aircon- 
di honing compressor crankshaft (ai lures 
have been traced lo overiensioning of 
the airconditioning clutch drive belt." To 
prevent the trouble, Chrysler said it Is 
mandatory for the adjusting bolt to be 
tightened to absolute correct torque and 
that bolt lension be checked with a belt- 
tension gauge. 

4. Start I he engine and switch I he air- 
condllioner control for maximum cooling 
Look closely ai the magnetic clutch, 
which you will find on the front of the 
compressor. Its purpose is to connect 
and d is conned the drive pulley from the 
compressor, allowing more Or less pump- 
ing of refrigerant. 

With l he airccmditioner set for maxi- 
mum cooling, the magnetic dutch Should 
be rotating. If it is difficult for you to see 
"rotation," have someone In the car turn 
off the airconditioner and then turn it 
back lo the maximum cooling salting. If 
the clutch is not working, than compres- 
sor wifi have to be disassembled 

By the way, if Ihe pulley is making 
noise when the compressor is not op- 
erating. but doesn't make any noise when 
the compressor is working, the pulley- 
bearing assembly is defective and should 



be replaced as soon as possible. 

5, The condenser core may be restrict- 
ed with debris, such as leaves and dead 
bugs. This will reduce cooling. 

Ot/fCK FIX: Using a soft-bristle brush 
having a long handle, brush deoris from 
Ihe condenser, 

Caution: You can use compressed air 
to clean ihe condenser, but this must be 
done carefully In order to avoid dam- 
aging ihe line, Don“t point any heavy- 
blasts directly at Ihe condenser. Shoo) 
several short bursts at an angle. 

6, Make sure the receiver-dryer, also 
called the receiver-dehydrator, is un- 
cloggsd. Tho receiver-dryer is a coniain- 
er lhat holds liquid refrigerant. The unit 
also removes traces of moisture that may 
have been left in the system after it has 
been purged and evacuated. If the re- 
ceiver-dryer is clogged, ihe flow of re- 
frigerant will be restricted and cooling 
will be reduced. 

QUICK CHECK: Operate the airccmdi- 
lionar at maximum cooling for five min- 
utes; then run your hand over the re- 
ceiver-dryer, If the outlet end should fesl 
cold, the receiver-dryer should be re- 
placed, which will require discharging 

and evacuation of the system. 

7, Is Ihe system short of refrigerant? 
Wipe of I the sight glass of the receiver- 
dryer and observe if slow-moving bub- 

t Ptense ru-rrr ru jjape JflOt 
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This is Ford Motor 
Company's very own way + - 
for putting together many 
electrical connections. Any 
body can put em together. 



You can't put em together 
half way. 

You can't put em together 
wrong. 

And when you got it to- 
gether (Snap!) no way should 
they come apart, 



When you own a 1977 
Ford r Mercury or Lincoln 
car with snap connectors, 
you shouldn't have to 
worry about these electrical 
connections. 



Iti simple. Ford wants 
to be your car company. 
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bias, signs of vapor, are visible. A short- 
age of refrigerant might be indicated. 
However, keep in mind I hat con Sinuous 
bubbles may appear in the sight glass In 
a pa rlec i system if the ambient tempera- 
lute is below ?0 a F, 

II bubbles are apparent and you want 
a better indication of refrigerant charge, 
place a piece of cardboard or an old 
bedspread over half of the condenser. 1 1 
the sight glass now clears, ihe charge is 
adequate. 

8. Warm air leaking Into Ihe inside of 
the car will reduce the cooling effect of 
a properly functioning a I (conditioning 
system. All holes and crevices should be 
sealed with body sealer, commoniy called 



overheating. The reason for overheating 
can be found by following, a set trouble- 
shooting procedure, 

1* Remove ihe radiator-pressure cap 
end look at the coolant, ft it hasn't been 
drained and the cooling system hasn’t 
been cleaned and flushed in more than 
two years, maybe you have found the 
trouble right off the bat- Mud-like cool- 
ant is enough lo make any cooling sys- 
tem blow ils top. The system should be 
drained and Hushed thoroughly. 

2, If coolant level is low and drops af- 
ter you replenish it, there’s a leak. 
Check Ihe top and bottom radiator hoses, 
heater hoses, all hose connections, radi- 
ator tanks, heater and the water-pump 




WATER PUMP 
(LEAKING) 
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HOSE 

[LEAKING! 



FAN CLUTCH (DEFECTIVE! 
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dum-dum, which is available at automo- 
tive parts supply outlets. Look for leaks 
in the car's firewall and on Ihe under- 
side of the vehicle. 

If the procedure up to this point has 
failed to uncover the cause of insufficient 
cooling, the airconditioning system should 
be lasted for leaks, discharged, repaired, 
vacuumed and recharged. This, o! course, 
must be done by a professional shop un- 
less you have Ihe necessary equipment 
on hand and know how lo use it. 

There are two primary control valves 
in a typical aircondit toning system — 
called the expansion valve and POA (pi- 
lot-operated absolute) valve — that can 
lose their preset adjustment. The ability 
of the valves to control pressure has to 
be tested with a gauge. 

Engine 

overheating 

Thai Ihe cooling system is one of the 
most reliable areas ol a car is proven by 
the fact that In 1976 we at Car Cltnic re- 
ceived only a few letters related to 
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housing, A leak may be difficult to locate, 
which means you may have to put Ihe 
cooling system under pressure with a 
cooling-system tester. 

The tester is attached lo the radiator 
liller neck and is pumped unlit the pres- 
sure on the dial equals the rated pres- 
sure of the system, which may be gotten 
from service data or of! the radiator pres- 
sure cap. Pressure will reveal the area of 
leakage. 

3, Check the drive belt for proper ten- 
sion. A loose bell or belt that slips will 
curtail water- pump action. 

4, Be sure the radiator fins are dear of 
debris. 

5. Test the radiator pressure cap wlih 
the cooling-syatem tester. If the tester 
shows that the cap is not maintaining its 
rated pressure, get a new cap. A defec- 
tive radiator pressure cap win reduce the 
boiling point of coolant. 

6. Tesi the thermostat. With the angina 
co!d and the radiator pressure cap re- 
moved. insert a high-reading ihermom- 
eter (rated, at a minimum, above 2DQ f F,) 
in the caolent, Start the engine. When ttie 
thermometer records the rated tempera- 



ture of the thermostat, which Is printed 
in service manuals, squeeze the upper 
radiator hose. You should feel a surging 
of coolant. If not, replace the thermo- 
stat. It's defective. 




i^fwer furs um 3 fane wjih thiiflu-*; lent 
ter m»kr Mire e! ill rli in workidf properly. 



7. Test the tan clutch while the engine 
is ofl. Grab a len blade and spin the tan 
with a hard pull. If the fan snqirtd then 




find ini or rnp mim hfild ihr pfi>xtin' j 
K-MlT shown will fln-r-k < L ond iliun of nip. 



spin five or more revolutions, it means the 
ran clutch is detective and should be re- 
placed. 

Heater 

hassle 

The onfy complaint about heaters that 
we get is: 



Help! j So heat! 



QUICK F/X; If you have recently 
worked on the cooling system and dis- 
connected the heater hoses, you may 
have reversed Ihe hoses. Switch these 
hoses and see what happens. 

In 9Va cases out of 10, lack of heat 
Irom tha heater ia caused by a cooling- 
system thermostat lhal has become stuck 
in ihe open position. In Ihe other half 
case, the heater is probably blocked by 
internal crud and should be removed for 
chemical cleaning. See Ihe manufacturer's 
service manual lor removal procedure. 



SearsRoadHandler. 

15% better wet cornering traction 
than'The TireThat Beat The Baja.” 



HOW SEARS ROADHANDLER 
SETA NEW WET DRIVING RECORD 
FOR SEARS TIRES. 

When it rains, the most important feature 
any tire can deliver is traction. 

And RoadHandler delivers* 

It's designed with many wet driving 
improvements over the original Sears 
Steel- Belted Radial. 

For starters, five rows of grooves instead 
of four give water more outlets. So there's less 
possibility of hydroplaning-- skidding on the 
thin film of water that builds up between the 
tire's surface and a rainy road. 




Other wet driving improvements: 

* RoadHandler has six mws of t/imd 
rather than Jive , 12.5% more rubber comes in 
firm contort with the road 

* RoadHandler' has a deeper tread for 
10% better tread life. 

* RoadHandler has 15% better wet 
cornering traction as determined u nder 
carefully controlled laboratory conditions. 

RAINY DAY DRIVING ISN’T THE 
ONLY WAY SEARS BEST STEEL-BELTED 
RADIAL PROVED ITSELE 

With 40,000 miles of relentless day and 
night driving already behind them, a set of four 
Sears RoadHandlers took on and tamed the 
rugged 2,000-mile route of the old Pony Express. 

Afterward, these same Sears tires not 
only passed but exceeded every Federal Safety 
Standard for new tires. (RoadHandler still had 
over 2Vz times the tread area strength 
required by law.) 

Even when laboratory engineers 
subjected these Sears RoadHandlers 



to thorough X-Ray examination, not a 
single tire failure of any kind. 

Anywhere 

We don't call it the RoadHandler for 
nothing. 




Tire and Auto Centers 
and Catalog. 



“Straight talk, good values 
and satisfaction? 

CSEAR^BOEBLVKAnDOa, 1*77 
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How of l on should I wax my ear? 



I n this category, which represents 4.3 
percent of the total number of loiters 
received by Car Clinic in 1976, we in- 
elude questions about finish and body 
damage, water and air leaks, and interior 
glass haze. 

Fin is h-and- body -damage problems were 
encountered by 1.6 percent of our read- 
ers,, with the majority of letters asking 
us how to repair "typical” damage seen 
in the illustration above. However, this 
year a new “'problem” made Itself known. 
F.l. of Gary. lnd, ( (old us about ft in this 
letter; 



6 My ear is red , but 
blue spots have started 
to apjiear here and there*. 
! can't figure out why/ 



Gars thal suddenly develop “free kies,” 
especially in heavy industrial areas, have 
probably bean Infected by chemicals in 
the air, specifically acid or alkali. A 
common airborne acid is sulfur dioxide, a 
byproduct of the burning of high-sulfur 
fuels. 

Alkali damage may result from road* 
salt splash which isn't washed from the 
finish. It's also wise to wash road salt 
from beneath the car, especially In spring. 

When acid or alkali On paint gets wet, 
it Can Change color pigment, like blue 
spots in red, dark blue spots in metallic 
green and bleached -out areas in yellow. 

COSMETIC SURGERY 

Hopefully, chemical damage will be 
spotted before its eats into the finish and 
extends below the surface. If so, it can 
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be removed using the method J describe 
here, If the damage has gone deep into 
the paint film and won't polish out, re- 
finishing will be required to get rid of 
further chemical injury. 

Here is how to restore your car's com- 
plexion, 

1 Wash rhe finish thoroughly with a 
good’ qua lily commercial car-wash deter- 
gent, which you can obtain from an auto 
supply parts dealer. Let the finish dry. 

■ Taking a small area at a lime on the 
car’s flat surfaces, apply a medium -grit 
polishing compound. Your aulo parts 
dealer can advise you on which one to 
use if you explain the circumstanees. 

■ With a variable-speed drill equipped 
with a buffing pad, polish off spots. The 
drill should be operated at low to medium 
spaed. Concentrate on spotted areas only. 
Repeat until spots are removed. 

■ Over curved surfaces and near edges 
and metal trim, the procedure wilt have 
to be done by hard. Form a cotton cloih 
into a ball and rub the 3pols vigorously, 
R Wipe oft excess compound with a 
clean, dry cloth and buff out the area 
with a clean, dry famb's-wool pad to gel 
rid of polishing marks and to bring up 
l he gloss. 



Dropping Iron 

There is another kind of fallout that's 
causing readers problems: 



'Hey*, what can I do about 
spots of rust that develop 
on my (lamaro's white 
paint ? 



If those dots feel rough lo the touch 
and are hard lo get off by simply wash- 
ing the car, then tha finish has been in- 
fected by iron-particle fallout. You must 
live rear a foundry. To get rid of tron- 
parllcle damage, proceed as follows as 
soon as possible: 

■ Wash the car thoroughly with a good- 
quality commercially available non alka- 
line car-wash del argent, 

■ Mix 6 lo 6 ounces of dry powder oxalic 
acid (available in hardware stores) in one 
gallon Of warm- water. Add one or two 
tablespoons of car-wash detergent. 

■ Using a large sponge, apply the solu- 
tion freely to all affected areas. Keep 
the area wet and run your hand over the 
surface occasionally. When you no long- 
er feel roughness, you can slop the treat- 
ment, 

■ Rinse the area with clear waier thor- 
oughly. This must be done to prevent cor- 
rosion, which remaining traces of oxalic 
acid will cause. 



PREVENTION IS 
THE REST CURE 

If you think your car is going lo be af- 
fected by industrial or chemical fallout, 
tha best prevein I ion is frequent washing 
wilh a good-quality nonalkallne car-wash 
detergent. A heavy coat of auto wax ap- 
plied at leas! once every six months will 
help. Furthermore, if your car is left out- 
doors rather than garaged, you mighl 
want to consider covering it gvernighl 
with a heavy plastic drop cloth. 

Also keep in mind that any chips In the 
paint should be touched up immediately 
in order to prevent damage from spread- 
ing. An auto-parts supply dealer has 
touch-up paints available to match you 
car's finish. 



POPULAR MECHANICS 




CAR CAKE GUIDE 



To g&l the right color, secure the body 
color code from the identities ion label 
affixed somewhere to youf car. In all Ford 




Tuufh up yrrulchr* Iwfuft ru>( *tsrt< in 
form ail tlie rXptwrd *hat1 nu-lal. 



four-door models, for example, this label 
is on the rear lace of the loft Iron! door, 
II you can’t Mnd I he label, call a dealer's 
service department. 

To touch up all minor flaws such as 
scratches, localized blisters, pitting and 
peel, apply baby oil to the Maw and very 
carefully sand the area with 600-grit wet 
sandpaper. Wash off the sanding sludge 
and wipe the area with a clean, soft cloth. 

If the defect is removed before you get 
to bare metal, buff the area with a fine 
buffing compound. If you can't get rid of 
the flaw without removing paint to bare 
metal, touch up the spot with touch-up 
paint, let dry, then buff and polish. 

There are shelves of other body and 
cleaning supplies at a local auto supply 
dealer to help you rectify tough condi- 
tions that ordinary products canT touch. 
For instance, you can try gleaning white 
sidewall tires with ordinary detergent and 
a stilf-brisife brush or soap pad, but this 
isn't always effective against hard-to-re- 




A fi'iHni whitr Eudewall rlrHHi'r i« a muni 
lu ki'fp thin tyjip of lira ^ref nF din. 



move scuff marks you’ve gotten by get- 
ting too close to the curb. 

What you need is a commercially avail- 
able while sidewall lire cleaner and your 
stiff-bristle brush or saap pad- Do not use 

(PtCHit! l\itn to pa.g? 




Hot driving ahead. 
Cool it with Zerex. 

Summer Coctersr Ann -freeze 

Buy two gallons of Zerex now. . . 

And look what else you can get: 

1 . A =2.00 Merchandise Zertificate good in 
the store where- you buy the Zerex, 



S3-00 worth of refu nd coupons good on C. * 

Du Port Rally*' and Ram Dancer* products. 

3 Above all, you'll be getting unbeatable protection against summer 
* boilovors— plus protection 'against freeze-ups and rust. That's (he 
mark of Zerex 





Look for local Zerex ads and displays al participating stores now thru 
July 13. Pick up a coupon while you're (here and mall it along with your 
prool of purchase to get that $2 Merchandise Zertificate. Plus S3 worth ol 
rotund coupons. Il'$ Ihe hottest deal on a summer coolant ever. 

For a free booklet on cooling system care, write PPG industries, One 
Gateway Cenler. SNZ, Pittsburgh, Pa 15222. _ 
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any makeshift c teaming substance con- 
taining any petroleum, such as gasoline 
ur kerosene. Petroleum is harmful to rub- 
ber. 

Suppose ordinary car-wash or laundry 
soap doesn't make your car's vinyl top 
sparkling clean. There are some really 
great vinyl-top cleaners and condition- 
era on the market. But as with all Ihsse 
products, use Ihern as instructions re- 
quire to gel maximum reaulta. 

Whoosh-whoosh, 

gurgle-gurgle 

Wind and water leaks in cars accounted 
for 1.2 percent of TG's mailbag, Repair- 
ing a defect that’s causing you annoy- 
ance isn't all that tough, but Ending the 
del eel Is something else. 

Let's talk about wind fprst. J.T. of Ta- 
coma, Wash., put his finger on the diffi- 
culty of finding the source of wind noise 
In hfs letter last September: 

Tt?e jollotvPfl instructions 
in PftFs Complete Car Repair 
.Manual to the letter ( Chap. 
J9) t but hare failed to 
uncover the leak r W hat note?' 

Start all over again. Get a friend and a 
length of vacuum hose. Close all win- 
dows. doors and vents tightly, turn off the 
radio and all blowers. 

Instruct your friend to rfriva the car in 
a light traffic area and in different direc- 
tions as you check for horse around all 
windows, doors and air inlet vents, ff the 
noise appears inside She car. air Is leak- 




Wind noire, hMK r«rl lit 1 linril In pinpoini; 
ti H-i- BH-otinri tif ficppp sm nid in I In- joli. 



ing out: if it seems outside, outside turbU’ 
lence may be the reason. The two causes 
are treated differently. 

To stop an air leak, proceed: 

1. Check all weatherstripping for wear 
and damage. Auto-supply stores have 
roll -type auto-caulking compound you 
can place under a worn area to shim the 
weatherstripping and seal the leak. Re- 
place torn weather? tripping 

2. Reattach loose weatherstripping with 
rubber cement. 



3. if the leak is the result cf a rust 
spot, patch the hole, 

4. Examine door frames for solder 
lumps that are preventing weatherstrip- 
ping from seating, Chip them off with a 
hammer and metal chisel. 

Here's what to do to lessen the effects 
of turbulence: 

II Lower the radio antenna. One whip- 
ping In the wind can create noise. That 
goes for CB antennas, too. 

■ Cover ore chrome molding strip at a 

time with masking tape and road-tesl the 
car. If the noise Is no longer apparent, 
remove the strip from the car and fill Its 
hollow with caulking compound. Reattach, 

■ If your car has vent windows, examine 
weathersiripping around outside of the 
windows. Look for distorted rubber, 
called puckers. Soften a pucker with a 
propane torch and smooth it with a putty 
knife. 

■ View root rails suspiciously. Tape one 
at a time and road-tesl the car to see if 
thal rail is causing turbulent noise. If a 
roof rail has pulled away from the body 
or rusted, replace it If golfing rid of |he 
noise is important. 

WET FEET, STREAKED GLASS 

The best way to find the source of a 
water leak is to have someone inside the 
car as you pour a steady stream of water 
from a hose on el! door perimeters, win- 




Vl mpr Irnkn cAti In- Imi^h In find ; bra! 
wjiv in m me D garden liow lo *oaik ihr ear, 

dow edges and trunk lid. Open the hpod 
and give all seams and holes In I he fire- 
wall similar treatment. 

Hold the hose about three inches from 
I he area you're dousing. Start at (he bot- 
tom of a section and work up lo the top. 
When your partner sees water or gets 
wet, the leak has been found. Repair It 
by repositioning weather strip ping, seal- 
ing hoi as or seams with aulo caulking, or 
removing glass to resea! a windshield 
perimeter. 

Interestingly, most who write Car Cf/flfc 
about glass complain about a hazy film 
or Inside surfaces. Haze results from to- 
bacco smoke and vapors given off by 
vinyl arid plastics. Use a glass cleaner 
containing ammonia. If fha| doesn’t work, 
wash glass with a 50:50 solution of am- 
monia and warm water. 



iflf 



POPULAR MECHANICS 




PARKING BRAKE 
RELEASE KNQB 



front DISC 

BRAKE 



TENSION 

lever 



RESIDUAL CHECK 
VALVE 



DUAL MASTER 
CYLINDER 



ENGINE VACUUM 
LINE 



CABLE 



ELECTRIC 

WARNING 

SWITCH 



CABLE 



REAR DRUM 
BRAKE 
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BRAKES 



REAR biff AKt 
LINE 



REAR BRAKE 
LINE 



PEDAL 



hydraulic 

SAFETY 

SWITCH 



REAR DRUM 

brake; 



METERING 

VALVF 



PROPORTIONING 

YAlVE 



FRONT DISC 
BRAKE 



Why can’t I keep my brakes 
from squealing? 



B rake problems represent only 3,6 per- 
cent of l he total number of letters 
received at Cat Clinic in 1976, which at- 
tests, probably, to the super performance 
of today's braking syslems. On (he other 
hand, though, a recent Universily of In- 
diana study shows that worn-out brakes 
are a factor in 40 percent ot the auto- 
mobile accidents involving a car mal- 
function caused by owner neglect. 

This seems inconceivable. Automobile 
braking systems have had built into them 
tor years the mechanisms thal give driv- 
ers early-warning signals when mainte- 
nance, repair or adjustments are needed, 
One such device,, adopted by General 
Motors and Volkswagen among others, is 
a built-in wear indicator (below) that 



WEAR 

iMmr’ATfin 




GOOD WORN 

nn ill-in wear indimlur * .imlihh 
toiiminrt when jphjI? nrc worn. 



makes a warning sound when brake lin- 
ings are worn. 

How anyone could disregard this irri- 
tating noise, or a red signal light on a 
dashboard warning of brake fan lure, is 
hard to understand. Yet,, the University of 
Indiana study shows (his is exactly what 
some drivers are doing. 

When Ik a ‘problem’ 
a problem? 

Is it possible that drivers are failing to 
interpret warning noise? Could they be 
confusing it wilh the most common brake 
problem we gel in Car Clinic — brake 
squeal 7 

*IC* my 1976 Capri. The 

brakes make arte devil of a 

squeal when t apply them. 

Please help,' 

This noise and the kind made by built- 
in wear indicators are quite different. The 
noise described here occurs only when 
brakes are applied. The noise made by a 
wear indicator occurs intermittently when 
wheels are rolling and disappears when 
brakes are applied. 

Every car with disc brakes is suscep- 
tible to brake squeal, which may occur at 
different limes and under different con- 
ditions, Sometimes squeal appears only 
afler the car has been parked for several 
hours or overnight. At oiher times, squeal 



is loudest when brakes have heated, as 
I hey are after prolonged driving in city 
traffic.. Squeal may be loudest on humid 
days pn some cars, while on others it 
may be more annoying on dry days. 

Whatever, (he noise In mosl cases is 
not unbearable, and it certainly is not sig- 
naling a problem. Brake squeal of this 
kind has no effect whatsoever on breke 
operation , 

However, there have been cases, espe- 
cially on lighl pedal operation, where 
squeal has been irritating enough to be 
uncomfortable It is at this point lhat man- 
ufacturers have instituted remedies. 



SOME Cl) RES 

Consider the squeal on (he h 76 Capri, 
Early in 1976 Ford distributed new pads 
using a new material to help lessen 
squeal. They can be used on ail 1971-76 
Capris, You can order them using Ford 
parts Mo. P 6 RY- 20 O 1 ’B Qr D6RY-2Q01 -A. 
Pads bearing (he latter number are abra- 
sive-coal ad to rafinish rotor surfaces with 
minor irregularities. 

Modified pads also have lessened disc 
brake squeaf involving 1976-77 Dodge 
Aspens and Plymouth Volares and 1973- 
76 Darts and Valiants. The new squeal- 
less pad is part No. 4094191, 

Volkswagen suggests that if squealing 
is excessive you have all drums cut and 
new Mintex brake linings installed. Lin- 
ings are available at VW dealers. 

QUICK FIX i If you find lhat Ihere is no 
manufacturer's modification to solve your 

fpjpasfl Hun fo page rt? 6 J 
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BALANCE & STABILIZE 
WHEELS 
PERMANENTLY 



ALSO AVAILABLE * T 
MQN'I C'.OM F U V WANC^. 
GAMBLE liHAMD AUTO 
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Pro- test 
&tune tool 

The Pro-Tester IQ accurately performs 
over 66 teat$. Large* easy-to-read 
meter. Works on all standard, OEM 
electronic and add-on Ignition systems. 
Lifetime Warranty. S59 70. 
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f?OAD HUQOETiH DISK 



AUTOMATIC 
WHEEL BALANCER 
ADJUSTS FOR TIRE WEAR 
And changing road 
CONDITIONS AS YOU DRIVE! 



SAVE TIRES SAVE MONEY 

SATISFIED OWNERS REPORT 30 
TO lOfi* THEATER TIRE LIFE 
PAYS FOR ROAD HUNGERS IN 
MONTHS. , . . AND They LAST 
THE LIFE OF THE CAR. 

FITS MOST U.s. A NO FOREIGN 
AUTOS 

$19.95 a Pair 

MONEY BACK 
GUARANTEE 



Calif. «dtfS*l«* tan 
Bank. Ami Heard. 
Maiiar Charge OK 
Give Wheel Sit*, 
No. Lofli, Make. 
v aar and Model 
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squealing brake problem, get brake-pad 
(lining) lubricant and spray some as di- 
rected on braking parts. This will provide 
relief, but It is only temporary in most 
cases. 

A WRENCH ON LINE 
SAVES NINE 

Here is a letter from one smart Cat 
Clinic reader that emphasizes I he wisdom 
of heeding warnings: 



*fT7ien the hrake fipfliif on my 
nine-pasnenger Ambassador 
station wagon felt a* if it 
were fading beneath my foot , 
t smelled trouble* l found it 
in the form of a brake-line 
fitting that trait letting 
brake fluid escape* The 
problem has been repaired.” 



QUICK FIXi Tighten brake-line fitting* 
at wheels, mailer cylinder and propor- 
tioning valve. Be aware thal some models 




llyd raiiUr-lini Ike-fluid leak may be liinl 
by tijcUlPilinj; hrakp lint. 




MrthU'F rylindrr and prnportifliiiiij valvi* 
v* Mil prrowA whrrr Irak * 1 may wur. 



atso use a T- dev ice called a metering 
valve lo* split a main, brake line inio 
branches in addition to a proportioning 
valve. Fittings should be tightened here 



as well. Fill the masler cylinder with ap- 
proved brake fluid. If the leek continues 
replace ihe brake line. 

Caution: If the brake pedal suddenly 
goes all the way to the floor as you aria 
driving, the pedal linkage has become 
disconnected or Ihe master cylinder has 
an Internal leek. If you shift manually, 
move into second gear; if automatic, 
move selector level to S or L. Apply 
parking brake, 

OTHER WARNING SIGNS 

Other signs of a malfunctioning brak- 
ing system emitted by your brake pedal: 

■ Excessive pedal travel is needed tq 
stop Ihe car or the pedal feels spongy. 
Check for leaks, add brake fluid and 
bleed the system. This could also Indi- 
cate worn-out brake linings or brakes 
lha! need adjusting. Ail brake systems 
have self-adjusting mechanisms activated 
by moving the car forward and in re- 
verse several limes (check owners man- 
ual). 

Important: 9 1 Is advisable to inspect 
linings every 12, ODD mites. 

Another cause of excessive brake 
pedal travel is a brake hose swelling un- 
der hydraulic pressure. It should bo re- 
placed. 

■ A firm pedal that gives Iritis braking 
power (hard pedal}, suggesting that pres- 
sure is not being transmitted to brakes, 
Lack lor an obstructed or kinked brake 
line, malfunctioning power booster unit 
(or low engine vacuum), pedal linkage 
that is binding, or brake linings that have 
developed surface glaze and are no 
longer gripping. 

■ A brake pedal lhat pulsates. The ma- 
jor reason for a pulsating pedal, caused 
when linings fail to contact rotors or 




Ulil'roinrlpr nmy Ih- ihty**** - ? in rhtrk 
dirt? fW ft lulrral riitBUul (.froNcm. 

drums fully, is an uneven rotor or drum, 
last rotors or drums for lateral runout. 
If the offending part can be cut on a 
lathe and evened without exceeding safe 
thickness standards, do so. If not, re- 
place it. 
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EXHAUST PIPE 



HYDROCARBON AND 
CARBON MONOXIDE 



WATER AND 
CARBON DIOXIDE 



How <loI know whon my 
catalytic converter is shot? 



'W'wq questions aland out among those 
■ senl its about the exhaust system 
(2.6 percent of our readers): 



1. Can I get rid of the 
catalytic converter? 

2, What can I da ahaut that 
embarrassing rotten*egg odor 
coming out of the exhaust? 



Lei 'a make short work of that first 
question once and for all. Et is your car, 
and there is no law governing what you 
can or can't do to it. If you want to rip 
out the catalytic converters, go ahead- 
Unlike professional mechanics, you won’t 
be subject to pa natty. 

(For those not I a miliar with it. I he cata- 
lytic converter is a .part of the exhaust 
system containing noble metals, such as 
platinum or palladium, which convert hy- 
drocarbon and Carbon monoxide emis- 
sions to unpoi luting water vapor and car- 
bon dioxide before expulsion into She 
atmosphere. Catalytic conveners have 
been in wide use since 1975.) 

However, PM is in favor of emissions 
control, and we therefore believe in cata- 
lytic conveners unlit some better method 
of controlling pollution is developed- 

Assuming you know how lo disconnecl 
a catalylic converters (or some other 
omissions control device), there is one 
caution you should be aware of before 
you proceed. Although the law can't dic- 
tate what you can do to your car, if can 



dictate the amount of pollutants Ihe en- 
gine may emit. Many slates now have an 
emissions test as part of iheir Inspection 
program, and more states are adopting 
one. What would you do if you discon- 
nected a catalytic converter and your 
failed inspection' — buy and Install a new 
one for $300? 



eggs for breakfast 

One condition catalylic converters have 
created is odor. Let's put it in perspec- 
tive, 

The exhaust odor given off by a cat 
with a calalytic converter is different 
from the one given off by cars without 
Catalytic converters. However, this Odor 
is normal as long aa it doesn't become 
exceedingly strong. In the strong stage, 
the odor resembles the stench of rotten 
eggs (it is hydrogen sulfide). 

An objectionat odor usually means the 
engine is running too rich at some op- 
erating mode — probably at Idle and on 
deceleration. There are corrections. 

When is odor objectionable and when 
isn't it? There’s a quick test you can 
make to find out, but yog need an infra- 
red exhausE-gas analyzer. If you five In a 
state where emissions testing is part of 
inspection, you may be able to make free 
use or state equipment by taking the car 
to the inspection station. 

To conduct the test, the car should be 
warmed to normal opcraSFng temperature 
and allowed to idle after being run at 
about 2500 rpm lor 30 seconds in neutral. 
Insert Ihe exhaust gas sample probe at 
least 0 inches into the tailpipe. 



The carbon monoxide reading shown 
by the analyzer meter should be near 
zero and should not exceed the manu- 
facturer s CO maximum standard. This 
standard is generally 0.3 percent. If the 
reading is greater, adjustments or repairs 
are needed to lessen emissions and make 
odor less objectionable. 

QUICK Ft X: How long has it been since 
you replaced the carburetor air filter? It 
is a primary cause bf this problem, be- 
cause it induces fuel-mixture richness, as 
well as increasingly worse Fuel economy. 

In practically all other cases whore 
odor is not the result of a worn-out cala- 
lyst, adjusting the idle mixture to the spe- 
cification in Ihe service manual or on Ihe 
vehicle's underhood emission label will 
neutralize the rotten eggs. 

IMPORTANT POINTS 
ABOUT cc 

Here are three important facts to keep 
in mind when you think about your cata- 
lytic converter: 

1. The only maintenance it requires 
other than ihe continual use of unleaded 
fuel. An overdose of leaded gas win km It. 

2. When inspecting the exhaust system, 
make sure that hangers are tight so the 
minimum distance between the catalytic 
converter and Ihe underside of the ve- 
hicle recommended by the manufacturer 
is maintained, ft the converter is dam- 
aged. because it is banged to death, it 
will have to be replaced. 

3. Most of the catalytic converters have 

(Please ium fo dqqs isoj 
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Be ALERT to 



these danger signs. 



. Avoid costly engine damage. 

Check and replace worn belts andhose and] 

for emergencies. 



carry a 



Alternator belt that's worn or 
loose can cause battery 
discharge and poor 
accessory performance. 



t Fa n belt failures cause 
3 overheating, loss of coolant 
iand costty engine damage. 



Emission contrdduct hose 
that s torn or crushed 
reduces engine efficiency, 
cuts gasoline mileage and 
causes hard starting. 



Bypass hose is usually the 
first hose to fail. Pinhole 
leaks cause coolant foes 
and overheating. 



P-Ower-steehng belt that's 
defective can cause erratic 
steering, a serious safety 
hazard. 



Radiator hose that's worn can burst 
causing rnstant total coof a nt loss 



Flaking particles inside hose can dc 



Heater hose that's old may 
be dogged, causing 
heater fatiure-^may also 
leak, causing engine 
overheating. 



■ " 'siiue nose can cioa 

coding system. Hose becomes hard 
and brittle from age and heat and does 
not absorb engine vibration— causing 
hose to break, or radiator connections to 
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Double cheek every belt and 
hose at least twice a year. If any 
resemble those shown here, 
replace them immediately with 
ALERT high performance belts 
and hoses — available at mass 
merchandisers, discount, chain 
and some drug and home center 
stores. Installation instructions on 
package. 



Replace these belts. 

Turn belts over and check lor; 



Cracks 



Oil-soaked underside 



Glazed surface 



Worn cover 



Separated bell layers 



Replace these hoses 

Tighten damps and check lor: 



Orl softened 
exterior 



Cracks 



Hardened exterior 



Flaking from interior tube Torn or crushed cover 

on duct hose 



Send today for Alert 
Quik-Test Belt Tension Gauge, 
a $12.95 value, for only $7. 



Correct tension is vital to 
maximum belt life and 
performance. Alert Quik-Test Belt 
Tension Gauge makes accurate 
tensioning quick and easy. 

Quik-Test is made from heavy 
cast aluminum with stainless steel 
and nylon components. 

Satisfaction guaranteed. 

Operating instructions included. 
Allow four weeks for delivery. 

1 

I Send check or money order to: 

Alert Automotive Products, Inc. 

Box 5887 
Denver, CO 80217 

Enclosed is $7, Please send Alert 
Quik-Test Belt Tension Gauge, 





CAR CARE GUIDE 




CelBlytir ctfii yrTH'r* gtH hollar tlvim 

to be replaced (n IQIQ when the catalyst 
loses effectiveness jusualfy about 50,000 
miles). With some types, however, such 
as the converter used by GM, special 
tools ere employed to remove worn-out 
catalyst pellets and the convenor is re- 
filled. 



CHECKING FOR 
RESTRICTEIl EXHAUST 

A restricted exhaust will result in Toss 
of power and popping back through the 
carburetor, as we mentioned earlier -n 
Car Care Gwftte, If the fuel and ignition 
systems have been checked {see Sec- 
tions 1 and 6), visually inspect the e»- 
hausl for blockage. If nothing Is seen, at- 




VIBRATOR 



CLAMP 

LOCK 



... CATALYST 
L CONTAINER 



Empty Eng a rjiUililir ronrrrtrr fur rt-fill 
ing rrt|uirrn proftitMoimi rqulpuirnl. 



taeh a vacuum gauge and tachometer. Ai 
idle, the vacuum gauge should read is to 
21 inches. 

increase the engine speed rapidly to 
200D rpm. The vacuum will drop momen- 
tarily, but It should quickly return to 
normal. If (he reading should settle below 



16 inches, there is an exhaust-system re- 
striction. 

Disconnect the front pipe at the ex- 
haust manifold and do the lest over 
again, if vacuum stays below 16 Inches, 
the restriction is in the exhaust manifold. 

QUICK FIX: Free the manifold heat- 
control valve if Et is sluck by tapping with 
a hammer and lubricating the shaft. If the 
vacuum does not respond by returning to 
normal when you repeat the test, the re- 




M :i an f ii-lil jirut-rtintTuI valve in luHrimlerl 
nf valve idinfi |M»inl» niiown lirrr. 



sfrlcticn is inside the exhaust manifold, 
which should be removed from the car 
and Inspected. 

An exhaust manifold restriction, if it 
prevails, will show up immediately in a 



Aircommand 40-channel CB.. 




From the people who bring 
you Marantz— the world s 
finest stereo system s- 
comes the Aircommand 
CB-640 — the finest in 
40-Channel CB.Wlth 
j Ai r co m m a rtd y o u get 
' over 25 years ex peri - 
ence in outstanding 
2-way communications 
products. 

Full 6 Watts of audio 
power Provides plenty 
of punch so your speaker 
cuts through freeway noise. 
Dual-conversion super- 
heterodyne receiver with 
dual-cascaded ceramic 
filters, Together, both fea- 
tures provide the most com- 
plete rejection of unwanted 
signals, assuring you unsur- 
passed selectivity and 
sensitivity. 



4 big Watts of RF power. Aircommand delivers the maxi- 
mum power legally allowable to let you belt out the big sound, 
10Q% modulation capability. Even when you talk softly 
Into the mike, your message cuts through loud and dear, 
thanks to one of the most advanced mike preamp and 
compressor designs in CD today, With Aircommand, you 
don't have to spend an extra $30 to $40 on a "power mikel' 
You can't buy better modulation than Aircommand. 

Specially tailored frequency response, 

LED 40-channel selection display, Easy-to-read, night or day. 
fl-LED (light emitting diode) meter display. Provides 
an easy- to-read display of SWR (standing wave ratio), 
modulation, and incoming or outgoing signal strength — 
instantly, accurately. 

Special emergency Channel 9 scan with exclusive 
Aircommand "beep" alert. Mo matter what channel you're 
on, a special Aircommand CB-640 circuit continuously 
and silently monitors Emergency Channel 9. When some- 
one starts transmitting on Channel 9, a unique "beep M 
alerts you, so you can tune yourself in and give assistance. 
Public address capability. The versatile Aircommand 
CB-640 public address package lets you (1.) Talk into the 
CB mike and out an exterior public address speaker. 

(2.) Attach a tape recorder to the auxiliary jack on the 



iso 



POPULAR MECHANICS 







CAR CARE GUIDE 



cars early stage? of Cite. This restriction 
is the direct result of a production phe- 
nomenon that's called casting flashing, 
which is an accidental extension of ihe 
casting. 

You should nof check lor oasling flash- 
ing by sight or by extending a lenglh of 
wire into ports of (he manifold. The port 
may appear free, but the restriction could 
be partial, a condition that would cause 
excessive back pressure at high rpm. 

Get a length of chain that is about the 
same diameter as the manifold porls. 
Drop it into each port. It is is blocked 
Iron going into one port, you have found 
Ihe restriction. 

If the casting Mashing is at the outer 
and of the port, It can usually be chipped 
oul. If the Hashing can't be removed, 
however, the exhaust manifold should be 
replaced. 

important; Don't forget that a VB en- 
gine has two exhaust manifolds. Inspect 
both of (hem. 

If Ihe engine vacuum settles at 16 to 
inches with the front pipe discon- 
nected, the restriction is somewhere in 
Ihe exhaust pipes, muffler or catalytic 
converter. 

If your car is equipped with a cata- 
lytic converters, at this point you should 
make sure thal the converter isn't re- 
stricted. Reconnect Ihe front pipe al the 



exhaust manifold and remove the muf- 
fler. Then conduct the vacuum test, 

it the vacuum drop below- 16 inches, 
the catalytic converter is blocked and 
should be replaced. If the vacuum is 
normal, the restriction may be in the tail- 
pipe, which can be tested with a probe 
when the muffler Is removed. The restric- 
tion could also be in the exhaust pipe or 
muffler. 

Regarding the muffler, a balfle may 
have loosened, causing the blockage. 
You may be able to hear it by tapping or 
shaking the component. 

QUICK TROUBLESHOOTING 
GUIDE TO OTHER PROBLEMS 

■ Check for exhaust-system leaks and 
repairs before CO knocks you for a loop. 
With the car raised and the engine run- 
ning, you wifi be able to see a leaking 
area "puffing, " 

■ Check that all brackets, hangers and 
clamps are in ono piece and are secure- 
ly tightened before major components 
knock themselves silly. However, do not 
tighten excessively or the exhaust pipes 
will be crushed. 

• See thal the exhausi pipe is securely 
tightened to the exhaust manifold. White 
deposits around the joint signify an ex- 
haust leak at the point. Indicating the 
probable need for a new gasket. The two 



parts will have to be separated to re- 
place the gasket.. 

■ II the muffler and pipes do not ring 
when tapped with a wrench, they are 
about to fail. You may want to replace 
them now. Do not tap a catalytic con- 
verter, You could damage it. 

SAFETY CHECKLIST 

To protect your passengers and your- 
self against the danger of breathing toxic 
exhaust, investigate the above conditions 
and also follow these precautions: 

■ Never run the engine in a closed ga- 
rage or confined area longer than neces- 
sary to move your car in or out. 

■ If you must sit in a parked car with the 
engine running for more than a short 
period, adjust your heating or aircondl- 
lipning system to lores outside air into 
Ihe car. Sat the blower fan on high speed 
and the heater or a tr conditioner controls 
in any position except "olf" or "maximum 
cool," 

■ Never drive with the trunk lid open 
if you can avoid it as this draws exhaust 
fumes into the car. If you can'! avoid it, 
set the healer or aircondllioner in a po- 
sition described above. 

■ Station wagons deserve additional 
attention. That tailgate window should be 
closed when the car is moving or run at 
engine idle for an extended period. 



.You never heard it so good!!! 



03-640 rear pane!, and boom your tape out through the 
same external speaker. (3.) Mix your voice from the 
CB microphone with the program material on the tape 
recorder. Both voice and tape sound at the same time 
through the external speaker. (4.) Beam your received 
signal through, the external speaker. 

Built-in standing wave ratio circuitry. Measures the effi- 
ciency of the antenna system for optimum performance. 

Other outstanding features include: Delta fine tuning 
control, digital synthesiser with phase-locked loop. 



automatic noise limiting switch, noise blanking switch, 
squelch control, RF gain control. 

Also available: Aircommand CR-140; Aircommand 
CB-34Q, All 3 units bring you state -of-art design, flawless 
craftsmanship and day-in, day-out reliability. Try them out 
now at your Superscape Ainrommand dealer. 

ffffCO/n/fM7/7£[ by JSEiHKBEL 
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INCORRECT TOE (N Oft 
EXTREME CAMBER 



OVER IMF EAT (ON 



TIRES 



CUPPING-UNDER INFLATION AND/OR 
MECHANICAL IRREGULAR rT IES 



Tim- will wear evenly <*h 
u |troper)i' lmtiiituirtr-il car, 
bnl will wear tinn enly if 
not properly jnflalril or if 
f™n1-ei»d Iruulil* *kI«Hu 



UNDER INFLATION 



FEATHERING DUE TO MISALIGNMENT 
OR SEVERE CORNERING 



Why are my tires wearing unevenly? 



A smidgen of our readers— 2.4 per- 
cen I — expressed interest In tires. 
The most often asked question was about 
ra dials and l he tendency of tires to 
sometimes cause shimmy. 



‘Shimmy irt the steering wheel 
at 50 to 00 tn pit — ikaCs what 
I'm getting with my Pontiac 
ever since I rotated the 
tires. Can it (shimmy, that 
is) he eliminated ? 7 



What method of rotation did you fof- 
low? The procedures for switching radi- 
os and bias-type tires are different 
Unequal Inflation pressure between ra- 
dial tires will also hamper vehicle sta- 
bility. Keep your pressure gauge handy 
sways. You may actually extend the use- 
ful life of ra dials beyond 40,000 miles, 
and the useful life of bias-type tires many 
thousands of miles, by checking pressure 
every day and making certain it is to the 
recommended level. 

Radial tires, will exhibit oscillations re- 
sulting in shimmy between 50 and B0 
mph if tire-wheel assembly balance is the 
least bit off. The assemblies should be 
tested, but keep in mind that balancing 
radial s with static-type balancing equip- 
ment will probably nol improve or elim- 
inate the condition. 

In a radial situation, tire-wheel assem- 
blies should be balanced dynamically. 



ROTATION PATTERN FOR 
RADIAL TIRES 
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ROTATION pattern for 


BIAS AND BlAS-BELf ED TIRES 
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For Imip r iTi-ait life, rolalf your tirca 
following: these rotation pultfrns. 



The dynamic balancer may be off-the-car 
or on-the-car equipment. Both types are 
effective. 

Before we explain the difference be- 
tween static and dynamic balance, this 
important point must be made: 

Many car owners believe that any 
equipment which lasts balance on the 




Arrornlr (irP-prfesure gailgr should 1» 
u-id li> i-hock for proper ill fin I ion. 



car is dynamic equipment This is not ihe 
case. Static equipment consists of both 
the familiar off-the-car bubble balancer 
and on-the-car equipment that spins the 
assembly, but with insufficient force to 
cause oscillation if il is present. 



STATIC DYNAMIC FORCES 

When a wheel-lire assembly is statical- 
ly out-of-balance, It means that a heavy 
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spot exists at a single point on the as- 
sembly. As the assembly rotates, the 
heavy spot is forced against the pave- 
ment with each revolution, This will ere* 
ate a significant vertical vibration — a 
bouncing effect. 

II a tire and wheel assembly ihat is 
out-of-batance statically were balanced in 
midair on a shaft, ihs assembly would al- 
ways revolve and come to rest with the 
unbalanced portion on ihe bottom, in 
deed center. 

If you have a problem deciding wheth- 
er the condition you feel aa you drive is 
being caused by static or dynamic im- 
balance, remember that static imbalance 
creates a vibration at slow speeds. Dy- 
namic imbalance shows up at SO to 60 
mph. 

Dynamic inbalance refers to a wheel- 
tire assembly Ihat has masses which are 
throwing equalization out of killer at 
more than a single point. This creates an 
oscillating effect — a side-to-side move- 
ment Mot only will shimmy result, but it 
the situation is allowed to continue, the 
lire may develop flat spols. As the offend- 
ing assembly oscillates, the tire is scuffed 
against the pavement. 

Let's sum it up with two key points: 

1. If you are getting a pronounced vi- 
bration in a car thal's equipped with re- 
dial tires and inflation pressure Is correct 
and equal, have the lire-wheel assemblies 
balanced with dynamic balancing equip- 
ment. 

2. If the condition; persists after bal- 
ancing. switch tires front to tear. 



Mugwumping 
down (he road 

Another adverse redial -lire condition 
reared its head In '76, explained here by 
C.R. of Baltimore. Md.: 



l My 1976 Cordoba shows 
instability toward one aide 
of the road. The ear doesn't 
lead straight and has to he 
oversteered > What can / do? 



The rigid belts In rn dials when coupled 
with natural road crown and crosswinds 
are tiie factor. Once correct tire pressure 
is confirmed and it has been established 
that the power steering gear valve is cen- 
tered properly and isn't the cause, there 
is a definite procedure to follow that 
should eliminate or a I feast reduce sub- 
stantially an overleading condition. Here 
it is: 

Cross-switch the front tire and the 
wheel assemblies only. The car will now 
lead either in the opposite direction or in 
the same direct ion when it's road-tested. 
II the car should load in the opposite di- 
rection. switch the tires as follows: IF to 
LR. LR to LF, RF to RR, RR to RF, Now: 
1. If i he car still leads, cross-switch 

[Ptvar.F k/m fn pagp 




Buy a cheap antenna, 
and you may never be heard 
(torn again. 




When you're miks from 
help, you need aCB 
antenna that reaches for 
miles and miles. It could be 
your only Link to safety. So 
saving a couple of dollars 
on a cut-rate brand could 
cost you. 

But the price of an 
A/S antenna is worth the 
extra you might pay - just 
for the peace of mind. 

Every single A/S antenna is 
hand -tuned and tested for 
23- and 40-channels, 

That’s the kind of care 
and quality control that 
makes A/S the choice of 



police departments, 
truckers and safety people 
everywhere. And that’s why 
A/S has been the leader tn 
antennas far 24 years. 

So look for the red 
and black A/S stripes. 
You’ll be heard when you 
have to be heard, We'll bet 
A/S on it. 



M-&1Q Big Heavy Duty Antenna 





the antenna specialists co. 

ISPS EucM Avenue, Q#**l*nd. ONo^Utoe - a menbei of Tin* Allan Group, Inc. 



THE POPULAR MECHANICS CAR CARE 
GUIDE gives you information at a glance 
. . . why not put it in your glove compart- 
ment, where it will be ready whenever you 
need it? 
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Some people may think itfc crazy 
to spend 3 or 4 times the regular price 
for a Mobil □ oil change. 

But maybe it’s crazy not to. 



In what you are about to read, every comparison made 
Is between Mobil II and high-quality conventional motor oil typical of the oil 
that is used in most of the cars in this country 



We’d like co show you just whar's in 
Mobil 1 that makes it worth every 
peony you spend for it. Why Mobil I 
is a super-slippery lubricant. Why it 
cuts engine wear. Why it does a bet- 
ter job of keeping your engine dean. 
Why it helps you start your car in 
bitter-cold weather. Why it doesn't 
thicken as much in summer heat in- 
side a hardworking engine. Why 
there can be less oil consumption 
with Mobil L 

It's all due to the molecules that 
make up Mobil L Mobil l is a syn- 
thetic motor oil. 

A short lesson in chemistry so 
you know what you're getting 
when you buy Mobil IV . 

Take a look at one of the typical 
molecules in Mobil 1, It‘s a long 



this? We start with short, tw o-carbon 



molecules called ethylene and keep 




knitting them 
together 
chemically 
step by step. 



T be ethylene molecule. Now compare 
Weitart with this. Mo yi j with 



regular lubricating oils. These are 
made up of thousands of different 
molecules that nature put into petro- 
leutn. They're of all lengths, all 
shapes. There are small and large 
ones. Rings and chains. Multiple 
rings and multiple chains. Rings 
with attached chains. 



With a mixture like this, there 
are problems. Each kind of molecule 
reacts in its own way to the changing 
conditions in the engine. When the 



temperature gets low 1 , the large ones 
tend to become thick fluids or solids. * 
When the temperature gets high, 
the lighter ones tend to boil off, and 
chemical changes can take place in 
the oil. Some molecules oxidize 
(burn) and turn into varnish- 1 ike * 
prod ucts ch at ca n st ick co eng i ne parts . 

Mobil I molecules are tailored to 
|ust the right length, just the right 
shape, so that they'll stay liquid 
under a wider range of conditions. 

In cold wearher. Mobil 1 remains 
fluid. In fact, your antifreeze will 
freeze before Mobil 1 will. 

At high temperatures, Mobil 1 
molecules arc slow to vaporize, be- 
cause they're neither coo small nor 
too light, unlike regular oils whose *i 
lighter molecules boil off. 



chain of carbon atoms with one or 
two smaller chains hooked on near 
the middle. Right there you see the 
secret of Mobil l's slipperiness: the 
long, snaky chains slither and slide 
across each other. That's the reason 
Mobil I lubricates so well 

How do we make molecules like 
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Finally, to give Mobil I a com- 
plerc balance of lubricating proper- 
ries, we've added other substances. 
For instance, chemicals called esters, 
which are very good lubricants. 
We’ve also included a set of special 
additives that help control oxidation, 
rust and deposits and minimize wear, 

Mobil 1 is so different, so ad- 
vanced, that it invites questions. Here 
are some common ones people ask: 

Questions and Answers 
on Mobil n 

What* s the best thing Mobil D 
will do tor my cor? 

Since it does a better job of lubri- 
cating the engine— reducing wear of 
its operaring surfaces and keeping 
them dean— it helps maintain the 
engine in top shape and prolong 
its life. 

We’ve studied many* many en- 
gines run on Mobil 1 , examined their 
parts and seen the proof of this, 
Mobil I will take abuse that will 
break down regular oils. Jt has tre- 
mendous reserve lubricating power, 
beyond the life of regular oils. It s a 
high ly d Espersant oil, so stuff that can 
make piston rings stick and change 
the clearances of moving parts stays 
suspended in the oil where it can t 
harm the engine. 

Can M obit O actually save gas? 

Yes. Mobil 3 lubricates better. Its 
molecules cling to metal { "adsorb”— 
as scientists say) and where metal 
squeezes against metal, Et resists 
being forced out. So friction is re- 
duced inside your engine. Mobil 1 is 
also 'thinner"— has lower viscosity. 
Your engine doesn't labor against 
the drag of thick lubricants. For these 
reasons, mote of the power in your 
gasoline is delivered to the wheels 
instead of being wasted on turning 
over your engine. And that means 
you get more mileage from your gas 



—up to ten miles more per tankful. 
You save money on gas by using 
Mobil 1, 

Con Mobil D actually help me 
start my cor better In cold 
weather? 

Yes, Regular oils tend to thicken 
more in the cold. They generally 
contain waxes (long, straight-chain 
molecules) * and in sub-zero weather 
these can turn solid in your engine. 
Imagine what a strain this puts on 
your battery and starter! Mobil 1 
will circulate freely and lubricate 
your engine in very cold weather. It 
can help a well-maintained engine 
get started at 35 degrees below zero. 

How low r can it go? It will stay 
liquid at 65 degrees below zero— 
that's 97 degrees below the freezing 
point of water. Most regular oils jell 
at about minus 35* 

Is Mobil El proven? 

Yes. We've run it under extreme 
conditions in our test facilities. 
We’ve tested it in fleets of cars. In 
one test, Mobil 1 was run in a police 
car for 5,000 miles, then the used 
oil was run in a taxi for another 
5,000 miles, then that used oil was 
run in a Cadillac for 5,000 more 
miles, topping it off only as needed. 
We found that after 15,000 miles, 
the used Mobil 1 could still do as 
good a job of protecting the engine 
as a brand new regular oil! Our test- 
ing goes on. We still haven’t deter- 
mined the practical I Emits of Mobil I 
before it needs changing. 

Can t go longer between oil 
changes with Mobil O? 

That's a tough one co answer, be- 
cause it involves more than just the 
oil. For instance, if your t ar is under 
warranty, you should change your 
oil according to your car manufac- 
turer's instructions. That's generally 
at a lor fewer miles than Mobil 1 is 
good for. In this case, using Mobil 3 



might be considered wasteful. But on 
the other hand, if you love your car. . . 

After your warranty expires? 
Well, we’re quite confident that 
Mobil 1 will protect your engine for 
1 5,000 miles and more. 

Is Mobil a compatible with 
regular oil left in my engine? 

Yes. Completely. 

Can I use Mobil □ in an old car? 

Yes t if the engine doesn't leak or 
burn oil. If it does, Mobil 1 will be 
used faster than a regular oil because 
it's thinner. Mobil 1 will do for an 
old engine what it will do for a new 
one, but what's worn will stay worn. 

is Mobil Q really worth the 
extra cost? 

Yes. You can get more mileage 
for your gas money. And it should 
be worth it ro you to maintain your 
engine in cop shape during the life 
of the car, You get faster sub-zero 
starting. You put less strain on your 
battery. You get excellent hot 
weather performance. And you can 
stretch the number of miles between 
oil changes. 

We think that in the long run you 
won't just break even with Mobil I, 

You'll be miles ahead. 
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front lire only. Road-teat it once more. 

2 . If the car still leads, replace the 
right front tire wtth the spare, Test again. 

3. II the car still leads, the left Front 
tire is to blame. Replace it. 

If the car leads in tha same direction, 
the probable cause of your trouble Is 
front-end misalignment 

If the car stMl leads after adjusting the 
alignment ip specification, increase the 
easier In the direction of lead Yi" al a 
time until the pull is eliminated In olher 
words, if the lead is to the left, increase 
the left easier— leave the right alone, If 
She lead is to the right, try increasing 
the right caster and leave the loft ona 
alone, 

Two more facts about radials should 
he menlioned: 

■ Never try lo eliminate I he bulge where 
the tire contacts the road. It's natural 
and inflating a radial until the bulge is 
elimlnaled will ruin the tire. Inflate to 
specification only. 

B Radial tires can be repaired IF they are 
punctured. However, the puncture must 
not be more than V* inch In diameter, 
which gives you a lot of latitude, and Jt 




repairable 




Sti In t> ii 1 1 iliimnK'* to rmlinh -lnniMn*! hr 
rfpuimt* nor tlunrlurn* i>vnr '4 *“■ 



often indicate thal the driver is engaging 
in a I ol of screeching stops and starts, is 
trying to negotiate comers and corves on 




Trrncl-'vrCiLr hut km or* huill into new 
tirE's tell vuti when la replace a tire. 



two wheels, and/pr is hauling excessive- 
ly heavy loads. Well, it's his money he's 
wasting — a set oF new skins doesn't come 
cheap. 



Give tramp 
the bum’s rush 



has to be confined lo the major tread 
area, between the outer grooves, II the 
puncture doesn’t meet these conditions, 
the tiro should be replaced. 

Tire wear 
tells story 

OF the 2.4 percent of the people who 
wrote to Car Clinic with Sire problems In 
'76, 1.1 percenl of (hem asked about i ire- 
wear patterns. As you can see by the 
illustrations on this page, abnormal tire 
wear can usually be traced lo ona ol 
three thingsi 

1. Undorin nation (sometimes it can be 
over In flat ion,), Having a lire ruined be- 
cause ol I his situation rs criminal, tt only 
takes a minute a day or a week (or even 
a month, if the driver Is that lazy] to pre- 
vent damage. 

2. Frcnl-end problem*. Tiros worn on 
one side usually Indicate excessive cam- 
ber to lhat side. II tread edges are feath- 
ered. adjust toe-in. Cupped spots are 
generally the result of tire-wheel assem- 
bly imbalanced. 

3. Bad driving. Tires that are cracked 
across the tread or that wear out rather 
quickly although in nation is maintained 



The only other significant lire problem 
that we haven't touched on, but one lhat 
shows up from lime to time, Is an out-of- 
round sire that creates a (ramp or thump 
at SO lo 30 mph. There Is a precise pro- 
cedure you can follow So find the olfend- 
ing tire: 

■ Inflate all (ires to SO pounds pressure 
and lake the car for a lest drive. It tramp 
has vanished, it confirms Ihe presence of 
an eccentric lire. 

■ New reduce one of the liras so its 
normal pressure and lest drive again. 
Tramp? If not* then this tire is not Ihe 
guilty one. 

■ Continue rn this manner, reducing 
pressure in one tire at a lime and test 
driving, until the reappearance ol tramp 
uncovers the bad tire, 

■ Return Ihe lire lo whomever you boughs 
it from to receive an allowance on a new 
one. 
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If your car's appetite 
is getting bigger, 
try fresh Champion 
Spark Plugs. 



Can spark plugs alone help mileage? 

Most definitely. Of ail the tune-up parts in your engine, spark plugs are the only ones that actually touch 
the gasoline and make it burn. Ef they do a good job, you'll get the best mileage your car and your driving 
can deliver. If they don't, your mileage will suffer It's that simple. 

What about a whole tune-up? 

Many late model cars can go. say. 2G,0(X! miles or more before they need a whole tune-up. But 
spark plugs start to lose I heir edge after 10.000 to 12,000 mites. So if you wait for a tunc-up to change 
plugs, (hey could be costing you precious gasoline mileage. And give you starting trouble, loo! 

Why fill itt up with ChumpiunH? 

Champion makes a plug that's exactly right for your car. 

Hnw about another ruastin? 

Champions have [lowered mere race winners over I he past years than any other plug Hindu. 

And a third? 

Champion is the No, I soiling spark plug in the world. 

So if you got the feeling that your car is using more gas than it should, you could Ih; very rigid. 

Fill or up with Champions. 

You'll probably come out 
miles ahead. 



CHAMPION 



Fill ’er up 
with Champions 
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Why isn’t the gas get i ing 
to my earburetor? 



T his section contains various questions 
sent Csf Clinic by 2.4 percent of the 
people. They questions are about the fuel 
system from the fuel tank to. but not in- 
cluding. the carburetor (see Section 1) 
and about gasoline. 

We'll start with the most prevalent 
question in this category, asked by 1.0 
percent of the people, and also the easi- 
est to answer. K.G. of Dandle, Va.., was 
one of those asking: 



*ln an emergency when 
unleaded gat t is not 
available* what do I feed 
my 197b Bitick 9 which has 
a catalytic converter?* 



In an emergency you have no choice 
but to feed it leaded gasoline, but don't 
fill the tank. Pour in as tittle as possible 
to get you to a service station where un- 
leaded fuel Is available. Try to avoid 
many emergencies tike this. Lead in gas, 
even in comparatively small quantities, 
can poison a catalytic converter 

Economic bind 

And then there was the question sent 
us by T.E. of Odessa. Tex.: 
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‘My *7 5 Gremlin doesn't hare 
a catalytic converter. But it 
has a restricted fuel filler 
neck and an unleaded-fuel' 
only death Must I keep 
laying 8 cents per gallon 
more for unleaded gas* or 
what can t do so f can use. 
leaded regular?* 



From a mechanics point of view, peo- 
ple such as T.E. who own the later-model 
cars not equipped with catalytic convert- 
ers do not have to use unleaded gasoline 
However, they have to overcome two re- 
si stances: 

1. The resistance of the fuel tank filler 
neck to permit penetration of a regular 
leaded gasoline pump’s nozzle. 

2, The resistance of service station at- 
tendants to sell them leaded gasoline, 
which they think they are prohibited by 
law from doing for 1975 and later mod-’ 
els. Bui actually, the law applies only il 
the car is equipped with a catalytic con- 
verter. 

Resistance No. 1 may be overcome by 
cutting or drilling out the restriction; re- 
sistance No. 2, by buying gasoline at a 
self-service stalion. 



Filters and pump 

The nexi biggest fuel-related problem 
readers faced deals with apparent fuel- 
starvation difficulties at high speed be- 
cause of a malfunction aft of the car- 
buretor. 



*T he engine didn't seem to 
take the gas and it stalled 
while I was traveling 
down the Interstate . ' 



That's how one reader summed it up. 
Well, except for a carburetor letdown, 
which we discussed in Section 1, the 
only other obvious trouble spots are I he 
fuel filter and the fuel pump. 

Most cars use one of only two types 
of fuel fillers, called in-line and inlet {in- 
ternal}. A partially restricted fuel filler 
will cause fuel starvation at high speed. 

The visible in-line filter is a chamber 
inserted in the fuel line boiween (uei 
pump and carburetor. After a problem 
such as this arises, the first (hing to do is 
replace this filter, especially if it hasn't 
been replaced in 12.000 miles. 

The inlet {internal} luel filler lie-5 in the 
/pjease rur ft fa page 2CX1J 
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Friends like ours bring out the best in us . 



Announcing the finest radial tire we've ever built: 

FIRESTONE 721 
STEEL BELTED RADIAL 

5 million test miles now bring you the experienced radial. 







Be glad you're not a tire. 

The life of a Firestone tire is nol 
very pleasant at Fort Stockton 
Texas We do things in our develop- 
ment testing you'll probably never 
do m a lifetime of driving, and we 
urge yon never to try 

We dnve ears at 90 miles an 
fiour day alter day until a tire fails 
We corner on different si 
as fas! and furiously as a driver 
plow cars through a road of water, 
overload station wagons with heavy 
sandbags, even purposely create 
blowouts by running Ures over 
knives 



At the Firestone Developmental 
Proving Ground at Fort Stockton, 
Texas, Firestone endlessly works at 
improving its steel belted radial s 
And it is hero that the new Firestone 
721 has become what it is The 
experienced radial 



The part of a tire you never 
look at, we do. 

But development testing isn't 
worth anything unless you use the 
results At Firestone we not only 
torture a tire like our new Steel 
Belted Radial 721. we analyze the 
effects on every part of its anatomy 
The tread, the sidewall, the belts, the 
beads 

Torture makes for peace of 
mind. 

How can you have more peace 
of mind and take advantage of what 
we learn at Fort Stockton? By re- 
membering that the safety of any 
tire depends on a lot of factors —on 
wear, load, inflation and driving 
conditions 

Our peace of mind comes from 
knowing we've done and are con- 
stantly doing our part, torturing tires 
in every important way we can think 
of to make them work hard and long 
and well for you 



. . .and ask your dealer 
about the new Firestone 
Steel Belted Radial 721'. M 



Our new 721 steel cord. 
Much stronger and why. 

Before we tell you some of the 
things we do at Fori Stockton, we 
thought you'd like to know at least 
a few of the ways that our Radial 
721 has become our finest steel 
belted radial tire as a result of torture 
testing. 

Our tire gels its name from a 
steel cord we put together a different 
way than we ever did before, witf 
each cord wound tn a seven-strand 
plus - two - strand - plus - one - strand 
method In addition to the way it's 
wound, we now use ten strands of 
steel per cord where five were be 
fore The result is a stronger cord 
for tire durability 



Ask a Jriend about 
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4ft PUT THE 'IGNITION OF THE FUTURE" 
ON YOUR CAR TODAY* 

MOOfHNJrE And Bring Vgur Car VP-TQ-DATf 
#teh fh* MOST FFHC'EAT 4gnMkNi 



4ft End Tuns-Up ' Problem* FOREVER 

caused by Puints. asi-n Cbndenior 




fiLLISON XR700 

with [fit frCiu'iJM^.SnAld-SeAta tfoi liga Regulator. 



Tf.fi ONLY fgnitinfi System tedt ha* COMPLETELY 
Wb Prohreim Ihat tiaye Darllad lie Aulo IfiduMfy Me Yf*ri* 

SO RELIABLE hs.shei, , . SO PERFECTED. , . 
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Cus Comers Report: 
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★ SAVES Mnflfy on Cosily “Tunfi-Ups"! 
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it QUICKER Si aril ni} in Ally Weal her' 
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# 7ho«Scnncf5 sold af £59.95 

NOW! Wliton t Producuoo 
Technology offers you Vie 
same Premium Quality KR-70© 
at this SPECIAL LOW Price . . . 
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carburelo-r inlet. It, too, should be re- 
placed when luel starvation seems to be 
a problem. Getting this filter out of the 
Inlet requires that you disconnect Ihe luel 




¥uv\ filter* are eiihfr ihf in-Linif ur in- 
Tf L rniiJ tejifi. TIip Jutit'r i ■■ here* 



line and rermavo the inlet retaining nut. 
You will lind a spring behind the filler. 
Retain it, However, if it looks damaged 
or is not "springy" when you squeeze lt„ 
replace it. 

Cai/t/on: Remove an inlet fitter whan 
the engine is cold. Some gas will drip on 
lha engine. A hot engine will pose a dan- 
ger. Put a rag under the fuel-line fitting 
to catch and absorb this fuel 

Speaking about blockages, don't for- 
get that overtightening the carburetor air 
cleaner could crush Ihe air horn, eaus- 




AIR 

CLEANER 



TORQUE TO 
30 IN. LBS 



CASKET 



CARBURETOR 



Air-rlt-urm' mi riirhiirf’lCtr nlnmlil he rr- 
plafi b d rnri’fully ; don't ovrrlij;hl(Ti. 



ing a restriction to air This will result in 
Ihe engine having to run on a rich fuel 



mixture The damage could lead to Hood- 
ing and fuel waste. 

There are two ways to determine if a 
fuel pump is up to par. Check the ground 
beneath ihe pump after the engine has 
been sitting idle for a while. If (here is 
gasoline present, it probably means the 
diaphragm in the pump is cracked. The 
pump should be replaced. 

However, a sureftra tost you can make 
in your driveway without a lot of fancy 
equipment is a fuel-delivery lest. All you 
need is a watch. 

Disconnect the fuel line at the carbu- 
retor and to it attach a length of hose 
that lits tightly, Placo the olher end of 
the hpsa in a receptacle. 

Start the engine and allow it lo id|u 
Tor about 30 seconds. The engine will run 
that long on the fuel retained in I he car- 
buretor bowl. 




Th»ruiifrh fud-|tllm]i r)ierfc-nii[ iiijiy re- 
quire tin' il*l- c* f h pfi'iEUrr )'illij(i'. 



At ihe end of 30 seconds, measure Ihu 
amount of fuel in the receptacle. A prop- 
erly performing fuel pump would have de- 
livered about one pint in that time. If 
yours hasn’t, you can now check Ihe 
fuel-pump pressure with a gauge to see 
if it is up to the manufacturer's -specifica- 
tion, it you wish, or you can simply re- 
place lha fuel pump. 



PCV problems 

Although It Isn't a part of the fuel sys- 
tem, Ihe PCV valve, which is one of the 
most overlooked and nsglsctod parts of 
a car, contributes lo as many fual-re- 
lated problems as, say, a fuel filter. De- 
pending on ihe position of Els pfslon 
when the piston gets stuck, a faulty PCV 
valve can cause an over-rich fuel mix- 
ture, thus affecting fuel economy. Or it 
could cause the engine to run on an 
overly lean fuel mixture, which will lead 
lo rough idling. Or it may create a crank- 
case explosion. 

The simple method of shaking the 
valve to see if it ratlfes. which allows you 
lo assume that Ihe valve is okay, is not 
valid. The piston may be partially 
clogged but still rattle, leading lo one of 
the problems )usl mentioned. Replace the 
PCV valve as often as the manufacturer 
of your car suggests. That's ihe best in- 
surance you can have. 
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FI — a wave 
of (be future 

You fire going 10 hear more and moro 
about luel Irj^cliion as time passes. To- 
day, it represents only 0.2 percent of the 
letters we received at Car Clinic in 1376. 
However, all Votk&wagens sold in the 
Untied Stales now have FI. As time 
passes, this irand toward FI and away 
from the carburelor sue ms pertain. 

Actually, fuel injection is nol a new de- 
velopment It has been around almost ai 
long as ihe carburetor, but hasn't been 
adopted because of higher cost factors. 
Now, however, the state ol the art has 
progressed, and cost is coming down. 

in any even!, the one problem we heat 
about concerns stalling during engine 
warmup, probably because of fuel starva- 
tion. For those who have the problem, 
(here are two primary components of the 
FI system that can cause it: Ihe cold- 
slarl valve and control-pressure regula- 
tor. 

The centre I -pressure regulator should 
bo tasted with a FI pressure gauge. The 
coJd-siari valve may be tested by remov- 
ing It and testing fuel delivery. We no 
doubt wilt have more to say about trou- 
bleshooting fu si-injection systems in the 
future. 

OCTANE NUMBERS GAME 




Announcing A Special Offer 



1976 

Index® Shelf 



The octane numbers on gas pumps 
have me confused. My owner's menus! 
tails me to use regular grades of gasoline 
having a 91 -octane rating. Regular gaso- 
Hne I've been using is posted at 90. it I 
want higher, t have to switch to premium. 
What gives? — Surf Mondate, Linden, NJ . 

The posted octane number is the aver- 
age of the octana rating derived by two 
methods; research and motor. The result 
Is a number lower In value than Ihe re- 
search octane number, which Is the one 
that Is commonly published in automo- 
bile owners manuals. 

The research number do lines Ihe oc- 
tane of gasoline according to laboratory 
test methods. The motor method defines 
octane rating by actual in-engine US e and 
is fower numerically than the rating de- 
rived by the research method. 

The posted octane rating is obtained by 
adding research and motor numbers and 
dividing by two. Hence, gasoline that has 
a research octane rating of 94 and a mo- 
tor octane rating ol 84 has a posted oc- 
tana rating of 09 (94-1-84- 176-5- 2- .89). 

As for those of us at Car Clinic, we'll 
use the "old-fashioned" way of deter- 
mining whether the gas we use is suit- 
able, If it causes Ihe engine to ping, we 
swatch— if not, we stick with It. 



Wrapper 

The f 976 Popular Mechanics Index and Shelf Wrapper actually converts your ’76 PM 
issues into a formidable “reference library."’ That's right, over 5,000 entries have been 
indexed and cross referenced. 

The index is built-in to a handsome shelf wrapper of sturdy, high gloss lacquer board 
designed to withstand years of use. Precisely encasing twelve issues, it's am attractive 
addition to the most tasteful book shelf arrange merit. 

As years pass, your PM issues will increase in value. You'll enjoy ihe satisfaction ol' 
retrieving articles, as you reed them, from a growing in/ormufion hunk , 

Needed information "jumps out" of back issues at your beck and calf — How to pick and 
install the best CH car anlcnnas: repair electric coffee percolators; overhaul drum brake 
systems, ami hundreds more, all at your fingertips! Or you can find all the articles or 
broad categories such sis auto repairs, boats, drills, photography and other subjects. 

The entire package — Index <£ Shelf Wrapper — is yours for only .69 postpaid. 

Send for your copy today! You‘11 be happy you did. 

(A limited supply of 1975, 1974, 1973, 1972 and 1971 Index & Shelf Wrappers arc still 
available.) 



........... — — 

1 1 ltn-J Chni irr Afemri OrjVr 10 

! POPULAR MECHANICS INDF-SL Box 1«U, Hiwli« City Slat km. N, V,. NA 10019 
Make checks paxahlr In Popular Mechanics 

; YESII Please send me ihe 1976 Index A Shelf Wrapper which is now available 
I for immediate delivery. Also send me immediately ihe □ 1973 Q 1974 □ 1973. 

J G 1973 Q ]97t Index-Wrappers as checked, l cnclo-se S7.69 for each index ordered, 

, Sam/ 

l| .JLt4rtif . _ 

| City .Snar — ?. r p 
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These retail*}? from 
across the nation are your 
Car Care Month Head- 



tmm 




quarter?. They 1 !! be provid- 
ing topnotch products to 
keep your car running 
smoothly. Many of these 
retailers will be offering 
money-saving specials on 
some of the excellent prod- 
ucts featured throughout the 



Guide- Remember to watch 
for the newspaper an- 
nouncements and advertise- 
ments from your local Car 
Care Month Headquarter 
, , „ and check the exciting 
"Car Care" sections in your 
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by: C.IV. 

President, AatartKitiw 
Parts & ^eoessjries 
Association 

For the firth cu-nsecutive 
year, th« Automotive 
Parts & Accessories As- 
sociation representing 
more than 50,000 retail 
outlets ami mamtfactur- 
ers, *nd POPULAR 
MECHANICS, with 
over 6,000,000 readers, 
are working to gel her Ip 
make driving safer, 
more economical and 
more fun for you. 

This year's "Car 
Care Month" program is 
better than ever. There 
are more manufacturers; 
with many more prod- 
ucts. There are cnore re- 
tail outlets, too- And 
again this year, lum- 
deeds of local newspa- 
pers — they're listed on 
page 210 — will be 

bringing you informa- 
tion - packed “May ls Car 
Care Month' 1 sections 
produced in cooperation 
with the Automotive 
Parts & Accessories As- 
sociation and POPU- 
LAR MECHANICS 
Check the listing for the 
quality manufacturers 
who ane participating 
and be sure to look for 
your local retail "Car 
Care Month” Head- 
quarters in the retailer 
listing. 



BUtorrWAw iralmum^ 
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Compass 


ALONDRA 

INCORPORATED 
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Burglar Alarm 
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Rally Wajes 



Mfltorcniftl 



TESTED TOUGH 
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A* Frftp^ 
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Mwaai>ft 




Gas Filters 
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B £ M Transpact 
Automate 
Transmission ghiU 
Kil 


B8M 



Gem 
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Transmission Seller 
Sc^l-n B pi 
Sealci 



BLUE MAGIC 
CORPORATION 



Blue Magic Melai 

Pohsh Cfoam. 



BERNzQmAIIC 



Oxygen Culling and 
WekJug Torch 




Spark Plugs 



&7l££crmJti/L£. 



Chilton Sas-t Auto 
Maintenance 
CMon'a Auto Repair 
Manual 
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Today's driving is hazardous 
enough. Make sure your car 
can stop safely. Ask for top 
quality ABC "Lifeline" Brakes 
al your neighborhood service 
station or garage. Safe brakes 
can save your life ! 



LIFELINE 



For information^ see the white 
pages under ABC Mobile 
Brake or call (213) 579-7260 , 



PRO QUALITY 

AUTO BODY 
REPAIR PRODUCTS 

THE BEST YOU CAN BUY 





EtOND-TITE FILLER KITS Fa- 
tit chjs White Diamond Fuller 
Featuring color change mumg 
Bond Tilt used by the Pro's 
for over 2<0 years, 



FIBERGLASS — Kits, 
Resin. Mat, Cloth and 
Hardener Far repairing 
anjmgid clean Surface. 
Great far customizing 
and restyling 





TOOLS & ACCESSOR FIS 

Use the tools of ihe 
Trade far best results.. . 
nflrt Sand-Tile hammers, 
dollies, dent puller, flex- 
sander, shaping files, 
abrasive d isos, pi as t ic ap 
phcalors and tack ray„s 



FREE "HOW TO 00 IT" BOOKLET 

12 pages of step-by-step body 
repair tips. For FREE copy send 
self addressed envelope to. 




Oatey 



Consumer products Division 
Oepl, P, Cleveland, 0, 44135 



rat Nji WA ^MH| 

INFORMATION WANTED 

Where can V get a 
service manual for my ear? 



& It we a in previous years, this cate- 
gory had the largest number of 
letters — £0,1 percent — received at Car 
Clinic in 1976. The following list should 
satisfy quest Jo ns ashed by readers con- 
cerning where to get Information, The 
list is divided into sections giving gen* 
oral reference books, addresses of do- 
mestic and imported- car manufacturers, 
and addresses of government agencies 
and private organizations concerned 
with auto mo bites. 

Note: Included under l he 1 1 si ol do- 
mestic car manufacturers are names ol 
printing companies which have con- 
tracts with aulo manufacturers to supply 
technical manuals to the public, II you 
require a manual, write ths printing com- 
pany we mention. If no printing company 
is specified for your make car, write Ihe 
manufacturer. 

GENERAL REFERENCE BOOKS 

The following books may be ordered 
from Popular Mechanics Boohs, Boh 1575, 
Radio City Station, New York, M.Y. looig’ 
Popular Mechanist Complete Car Repair 
Manual. $9,95, 

PM's Guide to Basic Auto Repair and 
Maintenance. St 6. 95 

The books listed below may be or- 
dered from Motor Books, Box 2316. New 
York, NY. 10D22. 

IWafOr’s 197? Auto Repair Manual (1971-1977 
mortals). $ 14.95 

Motor’s Auto Repair Monual^Earty Model 
Edition (1904-1970 models). $14,95 
Motor's Truck Repair Manual (196$-1977 
models). S3 1,95 

Foreign Car Repair Manual {1900-1973 
models), Si 6,95 

Aufo Engines and Electrical Systems. 
513-95 

Automatic Transmission Manual, $39 
AufcjTtQfij'fe frnisfftort Control 1. 527 
Automobile Emission Control It. S2S 
Automobile Troubleshooter. $5.95 
Airconditioning and Heating Manual. $24 
fPl" Shop Secrets of Master Mechanics. 
$2.95 

Official Used-Car Buyers Guide. S2.95 
High Performance Tuajjiej Gcrfda. $2.95 
Auto Problem Solver. $3.95 

DOMESTIC CAR MANUFACTURERS 
American Motors Carp, 

14250 Plymouth Rd. 

Detroit, Mich. 48232 
Bulek Motor Division 
General Motors Corp. 

902 East Hamilton Ave. 

Flint, Mich. 48550 
Cadillac Motor Car Division 
General Motors Corp. 

2860 Clark Ave. 



Detroll, Mich. 48232 
Checker Motors Corp. 

2016 North Pitcher St 
Kalamazoo, Mich. 49007 
Chevrolet Motor Division 
General Motors Corp. 

General Motors Building 
Detroit, Mich, 48202 
Chrysler -Plymoulh Division 
Chrysler Motors Corp, 

1200 Oakland Ave. 

Highland Park, Mich. 43203 
Drake Printing Co, 

2000 West Eight Mile Rd, 

Ferndale. Mich. 48220 
{Pontiac) 

Dodge Division 
Chrysler Motors Corp. 

Waller P, Chrysler Center 
Detroit, Mich, 48231 
Ford Division 
Ford Motor Co, 

Ford Marketing Corp, 

Rotunda Drive at Southfield Rd. 

Dearborn, Mich, 48121 
<3MC Truck and Coach Division 
General Motors Corp. 

66Q South Boulevard West 
Pontiac, MFch. 48053 
Helm, Inc, 

Box 07150 

Detroit. Mich. 48207 

{Chevrolet, Ford, Mercury and Lincoln) 

International Harvester Ca, 

401 North Michigan Avg, 

Chicago., III. 60611 
Jeep Corp. 

{See American Motors Corp,) 

Lincoln- Mercury Division 
Ford Motor Co. 

3000 Schaefer Rd. 

Dearborn, Mich. 78126 
Oldsmobile Division 
General Motors Corp, 

920 Townsend St. 

Lansing, Mrch. 43921 
Pontiac Motor Division 
General Molors Carp, 

1 Pontiac Plaza 
Pontiac, Mich, 48053 
Tuar Co. 

Box 354 

Flint, Mich. 40501 
(Bulck) 

IMPORTED CAR MANUFACTURERS 

Alfa-Romeo, Inc. 

200 Sylvan Ave. 

Englewood Cliffs, N, J. 07632 

American Honda Motor Co., Inc. 

100 West Alondra Blvd. 

Gardena, Calif, 90246 
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(Please turn to page 206) 
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fjeeze /our wires 

Another tune-up tip from the people who wrote the book. 
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Your spart < plug wines are critical 
links in the energy system uf your 
car You can easily check their con- 
Hi lion by squeezing each wire at both 
ends i.e, where it connects with the 
spark plug and with the distributor cap, 
Replace any wires that feel soft or spongy, 
which are signs of deterioration. You should 
also hend each wire all along its length and 
replace any that show cracks. 

This tune-up tip from RAC demonstrates how easy 
and economical it is to care for your own car. You 
can tiste your engine completely and keep it running 
smoothly by following the simple steps outlined in 
the original RAC "Tune-Ups" Book, 



We're offering "Tune-Ups/ H 
(which retails for S2,Q0i for One 
Dollar Off with (he special coupon 
here. The ne*t time you purchase one of 
our products at your neighborhood RAC 
dealer tear off a "RAC" trademark from 
the box or package and send it to us with the 
coupon and $1,00. Well send you our 
"Tune-Ups" Rook by return mail 

We're RAC, the nations largest manufacturer of 
automotive test and tune-up equipment, Items Idee 
"Maxi-Tune" Ignition Analyzer, the Dwetf-Tach 
Points Tesler and the Dial Rotating Compression Tester 
pictured here, have been developed specifically for 
YOU . , , the home mechanic. 



** 






- 






Rite Autoiionicj Corporation 



Mat! coupon to: Rite Autotnonics Corporation, Dept. 



ji.00 



OFF 



Thanks, RAC fur making my life 
easier Here's the "'RAC" trade- 
mark from your product pack 
and my dollar for your "Tune- 
Ups" Book, 



Name 
Address 
City 



State 



Zip- — 

Year 
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Where Electronic IgnitiDnl stop — 



@* p v 5 ' 



BNStfr 

STARTS f 



* State; 



pnnn*: 



NO OTHER IGNITION 
GUARANTEES these features: 

# Pate nt «d JU J pt Lye ipark O U A R ANT E L D 
to iulOdflJtiCilly adjust to your engined 
noodi 

# GUARANTEED to mcreue oas mileage 

a minimum of lO-20 d H cats. M 5% trucks 
and vans 

A GUARANTEED t* keep ermine In pflffect 
lune tor at Jean 40,000 miles 

0 GUARANTEED !fi IDO^ thOCK, 
wilflt and vibration proQl 

# CUARANTtED TO GIVE COMPLETE 
SATISFACTION or YOUR FULL PRICE 
REFUNDED 1 



AOareSS: 



PM. ■ 



Y Ono mofliel 

tils most all 4, b, 8 , or 
12 cyL rug In®* wllO Point 
or Electronic Distributor* 



'bis unit can be instantly converted 
from Computer to Conventional 
Ignition, plus additional position 

lor a n E ■- 1 bef t . 



PU^ENSOR 



patented unit has 
been tested lor OVER 
tDfl .000,000 MILES 
on commercial vehicles 
and is NOW READY 
for the GENERAL PUBLIC 



CLIFFORD RESEARCH 
& DEVELOPMENT Co„ tnc, 
1670 Sunflower Aye,, Caste JWtfw 
Catif. 92626 (7 14 1 55 7 4275 



Name: 



send 101 FRLC BROCHURE : 



This one’s just for you. 




And for that carefully lunod engine you're so 
particular a bowl. This one's Wm. Penn Motor OiL 
Wm, Penn is as particular aboul the qualify and 
performance cl our motor oils, as you are about the 
performance and protec I ion of the automobile they 
go into. Your automobile. 

The latest refining technologies* combined wMh 
IDO years 1 experience, brings you the quality motor 
oils tough enough, durable enough,, versatile 
enough to meet the increasing demands placed on 
your engine, 

Next cl 
everything 






Arrow 

(See Plymouth) 

Alton Martin Lagonda, Inc, 

650 Cl arte Ave. 

King of Prussia. Pa. 19406 

Audi 

(See Volkswagen of America, Inc.) 

Avantl Motor Corp. 

765 South Lafayette 
South Bend. Ind. 

BMW ol North America, Inc* 

Montvs I e, N, J. 07645 
British Lay I and Motors, Inc. 

(Austin, MG, Jaguar, Triumph) 

600 Willow Tree Rd. 

Leonia, N. J. 0760S 

Capri 

(See Lineotn-Mercury) 

Citroen Cars Corp. 

40 Van Noatrarrf Ave. 

Englewood,. N.J. 07631 

celt 

(See Dodge) 

Dattiin 

Nissan Motor Corp. in U.S.A. 

Bote 191 

Gardena, Calif. 90247 
Ferrari 

Chineitl-Gartwaiie imports, Inc, 

1 TOO West Swedesford Rd. 

Paoli, Pa. 19301 

Fla 1 - Roosevelt Motors, Inc. 

Montvale, N. J, 07645 
Mass rail Distributor*, Inc. 

Grossman Motor Car Corp. 

336 Rle. 59 

West Nyacte, W. Y. 10994 

Mazda Motor* of America, Inc. 

3040 East Ana St. 

Compton, Cal it. 90221 

Mercedes* Benz of North America, 

Inc, 

One Mercedes Drive 
Montvafe. N. J. 07645 
HSU 

Overseas Motors, Inc, 

3240Q Plymouth Rd, 

Livonia, Mich. 48150 

Opel 

(See Buie JO 
Peugeot, Inc. 

300 Kuller Rd, 

Clifton, N. J. 07105 

Porsche 

(See Volkswagen of America, inc.) 

Renault, Inc. 

100 Sylvan Ave. 

Englewood Clifts, N. J, 07632 
Rolls-Royce, tnc. 

West 75 Century Rd. 

Faramus, N. J. 07652 
Saab-Scandla ol America* Inc* 

Saab Drive 

Orange. Conn. 06477 

Subaru of America, Inc. 

7040 Central Highway 
Pennsauken, N. J, 06109 
Toyota Motor* Sale* U.S.A. , Inc. 

2055 West 1 90th St. 

Torrance, Calif. 90509 
Volkswagen cl America* Inc, 

610 Sylvan Ave. 

Englewood Cliffs. N. J. 07632 
Volvo of America Corp* 

Volvo Drive 
Rockleigti* N.J, 07647 

(Fip.ase turn fo page 203} 
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LOOK AT ALL YOU GET! 



1,662 nuts, bolts, screws, amrl other fasteners • Heavy duty, all steel 
cabinet, 12 W. % SVa'D. i 9 H. * 25 preprinted I D. labels * St individual 
compartments * 25 bigti-impact plastic bins, 2"W, x SV'j'O. x iVt'W 



HEAD STVlES INCLUDED 

ScP Yr 7 i£ w^ 

F 1 .imIh-,,, 1 r(.itiif.id fl.au nriht-arl Hen Hr. ill 



THHEADS included 


DIAMETERS INCLUDED 
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m w W 


32 


20 


IB 




Frim Nd. 6 to B/ 16 r ’ 



LENGTHS INCLUDED 




From* 3/B'" id 11/2" 





Just about every nut, bolt, screw, washer, and 
cotter pin you’ll ever need - nearly 2,000 pieces - all in 

one, organized steel cabinet. 
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m WOOD SCREWS: 
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WASHERS. 3 Styl.l, 4 SifBi <it f Bch 5tvlK 
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E/lft 



Nd. 10 Iyf? - s 
WO FLAT 



Hit, 10 N Dr 8 **“■ E 

260 INTERNAL TOOTH 



5/16 



Nd. 10 No - B 
260 SPLIT- LOCK 



SB MACHINE SCREWS; 

3 ChlHHtpfl 3 LtHtftfH ul inch 
L'Ji undf i 4H*> HkWfJ 



Li- 



1:16 i 3,4 92 COTTER PINS: 

4 Site* 

tffl m 1 
l:B i M/2 

1 VB x 2 



• NM , . . V 5 ‘l' hprtjwjrf nn ffl# ( 6 * 4 . 4 * 

off let I 



A 1,663 rn!in«i ici*E - ill h,(|h quilm. J.r* pliiad 

IryDpHunll e(*bI. 

# No mart pitcB’H't ri.ua irrfK in rht h-wdMtrt star* 

# H*,v r JulY. ill-ilnl cjbir.fl. plMdc b in* 

■nd tin dwidt**. prinisd 1.0. ItbalL 
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IJV," I 24 " *,ill size 
Spcclflcationi Chad a 
I? c .iD vi ! he fells you 
eVEiything you need to 
know tar d quick juntas,- 
SMNLal job Every Inna 
Whirl thread (ypes a-nd 
bead sly 4 es an: avail 
able. What site nut and 
wrench |q tse WhaE size 
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Now you czm haw iusl the rtght nut. boH, screw. 
washer, or colter pin at your fingertips ., whatever 
the jeb 1 And tor an almost unbelievable low price!! 

With the NUT & BQS.T SHOP a complete size 
range ot just about every kind ol hardware you’ll 
ever need. All organized in ooe all-steel, 25- tray, 51- 
bin cabm-el. Per let ( tor auto repair Home projects 
and hobbies. GKice maintenance. And industrial 
shop use. Great as a gift, ton! 

No mare time-consuming trips le the hardware 



store No more I ess-than professional looking repair 
|Db5. Ho more searching through old coffee cans of 
lasteners. 

Order today! Send Chech, money order, or Company 
purchase order for just $24 95 (plus |3J0 shipping 
and handling) It yuuTe not completely satisfied -af 
you're not truly amazed at all you ge!- return it 
within 30 days for a fulf refund No questions asked! 
Add keep the FREE $2.50-value wall chart for your 
trouble! 



OUR CUSTOMERS ARE AMAZED 
AT THE VALUE! 

' I Jon' i s£E how h'nj mjhe 3 prpM at such a 
taw coal 1 1 1 j j 'id :■ t much nc i e 1 h a r I » pc I i:1 ! I" 
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"An E.Kellenr buy. AT reiaii prices would have 
cost far mure usually a mini mum ol 3 1 
to k a piece’" 

G-L. Sl«if 4 r, E nli-el t#, Connecticu I 
"Quahty IS -Exceftaril. Cireat Td-r do- 1 1 -your 
selfprs . . . and convenient 1 " 

G R Dalmadgs. Sunnwalp.Califarnia 
"Ive priced these Mens separate -it would 
have cost tar mciE tar them 4a t a hardware 

J.D. Ru±»ll. CicETD.IIIinois 
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Do you need a $65.00 SEARS 
wrench set or one Thonnaster 
wrench for onlyi 




THOU INTERNATIONAL 

Depl. PPA, P.D. BOH A125I 
Ln Angples CA 90005 1 

(5529 Weal Century) 

ORDER COUPON 

Name 

Address 



W6JI. the fact is . , * 
e * The T hoTroaeter wrench replaces about 40 
« different wrenchea.lt combines ratchet Eng f 
s box-end and crescent features Into one 

^ seif adjusting marvel* 

■j, * You can handle both inches and metric, or any 
a lypa of nut (square, hex. winged, aircraft, etc.) 
* even damaged nuts, without having to change 



|j wrenches or adjust for size. 



I wanl__ Thormaster wrench (es) 
Von*V Order/ cash— immediate delivery; 
Personal Check. 15 Oeyt 

*44_$W fhl pcng B&A iwrtfcnt,' mUt 

Shipped with Irt-aJ-vetLrfn wwnnty 



200 fILb torque, 9 inches long, tits anywhere, 
A must on jobs requiring different wrenches, 
for hobbyists, home repairmen, mechanics, 
boatmen, cyclists, etc- Highly praised by 
MQTORCRGSS action magazine and others. 
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between 

tune-ups, 




tune-up. 
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Rough Idling? Bucking or stalling? And your last tune-up wasn’t that 
long ago? Well, Gumout Carburetor Cleaner is the answer to thess problems 
when they are caused by a dirty carburetor, 

Gumout in your gas tank at least four times a year and Gumout Spray 
on your carburetor linkage can help keep your car running smoothly 
between cheek ups, 

Between tune-ups have a Gumout tune-up. 

Helps make your car a smooth performer. 

PsnniflllConwiy Cwm&ui □tai#k*n.Ci»v»,(ind.Ot’ita «ii<H 



CAR CARE GUIDE 



GOVERNMENT GROUPS, AUTO- 
RELATED 

Bureau of Motor Carrier Safety 
Federal Highway Administration 
Department of Transportation 

400 Seventh St., N.W, 

Washington, D. C. 20590 
Office of Consumer Affairs. HEW 
Fourth and Independence 3,W, 
Washington, D.C 20201 
Consumer Product Safety 
Commission 

1750 K St. N.W. 

Washington, D. C. 20207 
Environmental Protection Agency 

401 M SI. S,W 
Washington, D.C. 24060 
Federal Energy Administration 
Mew Post Office Building 
Washington, D. C. 20641 
National Highway Traffic Safely 
Administration 

Department cf Trans portal ion 
400 Seventh St. S.W. 

Washington, D.C. 20590 

National Transportation Safety Board 

300 Independence Ave. S.W. 

Washington, 0. C. 20591 

ASSOCIATIONS AND PRIVATE 
GROUPS 

American Assn, ol Motor 
Vehicle Administrators 

1020 L St. N.W., Washington, D. C 20036 
American Petroleum Institute 
1601 K St. N.W,, Washington, D C. 20006 
Automobile Association ol America 
Fill Gatehouse Rd. 

Falls Church. Va. 22042 

Auto Dealers Traffic Safely Council 

{Highway Users Foundation) 

1776 Massachusetts Ave. N.W. 

Washington, D. C. 20036 
Automobile Owners Action Council 
733 15th St. N,W. 

Washington, D. C- 20005 
Automotive Paris A 
Accessories Assn. 

1730 K St. N.W,, Washington, D. C. 20006 

Auto Improvement 
Development Foundation 

5055 Nicholson Lane 
Rockville, Md. 20052 

Center for Automotive Safety 

1223 DuPont Circle Building 
Washing lon r D. C. 20036 

Car Care Council 

2130 Buhl Building, Detroit. Mich. 46226 
Motor Vehicle Manufacturers Assn. 

1 909 K St. N.W. 

Washington. D, C 20006 
National Congress of 
Petroleum Retailers 
2021 K St, N.W, 

Washington, D.C. 20006 
National Petroleum Council 
1625 K St. N.W. 

Washington. □. C. 20006 
Rubber Manufacturers Assn, 

1901 Pennsylvania Ave- N.W P 
Washington, □. C. 20006 
Tire Industry Safety Council 
760 National Press Building 
Washington, D.C. 20024 
Transportation Research Board 
2101 Constitution Ave. N.W. 

Washington, D,C. 20024 
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PISTON RING COMPANY 



New short cut kit$ 



There are two ways to give your ear a 
new ring job. [like it in and have it 
done, or do it yourself. We don't have 
to tell you which takes longer* or costs 
more. 

Now* there's the Muskegon * Re- Ring 
Kit It contains everything you need 
to do the job— top quality Muskegon 
Original equipment design rings* heavy 
duty rod bearings, premium gaskets and 
seals* a hearing guage and step-hy-step 
instructions that almost anyone who 
knows a piston from a fuel pump can 
follow. 

With the Muskegon Re- Ring Kit you 
not only save on labor charges but you 
save on parts bought individually. 

So when you need a re-ring job* don’t 
wait until you have the three or four 
hundred bucks for a “Professional"' 
job. Do it yourself. 

The Muskegon Re- Ring Kit, It’s the 
whole kit and caboodle, but it doesn't 
cost a bundle. 



musKEGon 



MUSKEGON * MICHIGAN * 49443 
AQUESTOR COMPANY 
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Chilton’s books can help you maintain 
your car. And your standard of living. 



You can do it yourself. 

Even if you’ve never opened the hood of your car. 




These days, about the only thing harder 
than finding good repair work is paying for it. 

So, if you want your car — and your budget 
— to survive, it makes sense to do your own 
maintenance, tune-ups 
and repairs. 

It's easier than 
you think. 

It's satisfying. 

And it can save 
you hundreds of 
dollars a year. 

The only trouble 
is: unless you re 
a professional mechanic, there 
are probably a lot of things you don't 
know or understand about your car. 

So where do you find the information 
you need? 

Right here. In one of these Chilton books. 



Chilton's Basic 
Auto Maintenance 

This is the first maintenance book 
for people who have no previous au- 
tomotive knowledge. 

It gives you 
step-by-step in- 
structions for 
every basic main- 
tenance job. 

From changing a 
headlight to adjust- 
ing a carburetor In- 
cluding all the tools 
and parts you need. 

ft covers most popular American and 
imported Cars, and it's Clearly illus- 
baled with over 2000 photos and draw- 
ings. 

This book can easily pay for itself the 
first few times it's used. 

704 pages. Hardcover. $8.95 



Chilton’s Repair and 
Tune-Up Guides 

No matter what kind of car you drive, 
American or imported, Chilton proba- 
bly has a Repair and Tune-Up Guide 
designed specifically for it. 

It shows you how to do your own 
engine tune-ups. trou- 
bleshooting and 
rebuilding. 

How to ser- 
vice and re- 
pair the fuel 
system, emis- 
sion controls, 
drive train, 
suspension, 
steering and 
brakes. 

Includes hun- 
dreds of photos, drawings, exploded 
views, diagrams and tables. 

Paperback. $6.95-$8.95 



Chilton’s Auto * rican 
Repair Manual 1970-77. 

This is the ultimate manual, The 
most comprehensive, up-to-date 
repair manual 
available any- 
where. 

It gives you 
complete step- 
by-step instruc- 
tions for engine 
troubleshooting 
and rebuilding. 

Everything from 
gapping spark 
plugs to tune-ups to 
cylinder head reconditioning. 

Also included are 12 major repair 
sections covering all of the other 
mechanical and electrical systems in 
your car. 

Even the new emission control de- 
vices. * - - 

1120 pages. Hardcover. $1 






May is Car Care Month. Buy one for Dad for Father's Day, Jim© 19. 
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© 07E AwodfliQn oi Publishers n— 



Ask for thorn at your favorite 
bookstore or automotive retailer. 

CHILTON BOOK COMPANY 

Radnor, PA 190&9 
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How do 1 start troubleshooting 
a storting problem? 



T his scolion is devoted to trouble- 
shooting a wide range of problems. 
It covers major complaints that readers 
cl Gar Clinic sent us in 1976. After each 
complaint, which Is printed In boldface 
type, is a list of probable causes, 
followed by recommendations on how to 
approach repair. Whore more than one 
recommendation is suggested, perform 
them in the order given. Try the first 
recommendation first. If this doesn't 
work, go on to the next, 

A reminder before proceeding — remem* 
ber that any problem you have with your 
car may have an inherent root cause. 
Consult a dealer's service department to 
establish if a service bulletin has been 
issued covering the malfunction. You 
may be able to get this information also 
by contacting a regional service office 
of your automobile's manufacturer, The 
locations of offices ere often printed In 
the back of car owners manuals. 

Engine won’t ersink 

(Make* weak growl* or no sound) 

■ Weak battery— test; recharge or re- 
place. 

■ Corroded or loose baltery connections 
— clean end tighten, 

■ Bad battery cable— test; replace, 

■ Wrong viscosity oil lor temperature— 
drain and replace. 

■ Inoperative starter switch or solenoid 
last: replace, 

■ Corroded or loose starter cable-* clean 
and tighten, 

■ Bad started cable — test: replace. 

■ Bad starter motor — te&t: overhaul, 

■ Faulty ignition switch — test; replace. 

Engine won’t start 

(Crank* normally) 

■ Improper starting procedure — bo sure 
you're not Hooding the engine or other- 
wise doing something wrong: follow 

recommended starting routine for your 
car. 

■ Moisture on ignition wires, distributor 
cap and sparkplugs— wipe parts dean 
and dry. 

■ Bad Ignition wires — test; replace, 

■ Bad Ig nil ion coil— test; replace. 

■ Weak control unit (electronic ignition) 
—teal; rap] ace, 

■ Cracked distributor cap — replace. 

■ Damaged distributor rotor-replace. 

■ Corroded distributor contact points 
(conventional Ignition) — clean if possible; 
replace if not. 



9 Fouled sparkplugs— clean if possible; 
replace if not. 

9 Improper sparkplug gap — set gap to 
Specif icalton. 

9 Incorrect ignition timing — set timing to 
specification. 

9 Slicking choke — clean; repair. 

9 Dirt or wafer in the fuel system — re- 
place fuel filter; drain and clean system. 
9 Carburetor flooding — adjust carburetor 

Or flOal level. 

9 incorrect fuel level in Carburetor bowl 
— reset float level to specification; check 
needle valve and seat for damage. 

9 Weak fuel pump— lest; repair (pre-1968 
mod Bis) or replace. 

9 Carburetor percolating — check float 
level; adjust an fi -percolation vent on car- 
buretor; check operation of manifold 
heal conlrol vatve. 

9 inoperative Neulral-start safety switch 
—replace. 



Engine idles rough 

(Alio stalls at Idle) 

9 Idle speed set too low — adjust. 

9 Idle mixture too rich or too lean™ 
adjust, 

9 Inoperative choke — repair, 

9 Incorrect fuel level in carburetor — 
reset fleet level to specilicalion; check 
needle valve and seal for damage. 

9 Dirt or water in fuel system — replace 
fuel filter: drain and clean system. 

9 Dirty jets or plugged carburetor pas- 
sages — Clear and overhaul carburetor. 

9 Damp sparkplugs — dry, 

9 Moist, loose ignition wires and distribu- 
tor Cap — dry and reset. 

9 Improper sparkplug gap-set gap to 
specification. 

9 Weak coil — test; replace. 

9 Burned rotor— replace, 

9 Weak condenser (conventional ignition) 
— replace. 

9 Distributor points in bad shape or in- 
correctly Set (conventional ignition) — 
replace or clean; set dwell. 

9 Worn distributor cam (conventonel 
ignition) — Overhaul distributor. 

9 Air leak into intake manifold — inspect; 
lighten bolls; replace gaskoi. 

9 Restricted exhaust — locate; repair or 
replace part. 

9 Incorrect valve lash or valve lifter 
clearance — reset valves to specification 
if possible; repair, 

9 Burned, warped or slicking valves — 
test; repair, 

9 Leaking EGR valve — ■test; replace. 

fF/ease fum* tn p$ge £ 12 ) 



Send for FREE brochure 
and comparison* 
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Meufpvb cH^prrlonni ill tiibei. Mainileniflee -Free and 
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DEALER 
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So Easy to Forget! 

Whether you work on your car yourself, or have your service 
station do it. be sure to check the radiator cap. k’s the easiest 
component to forget, yet the easiest to replace. And regular 
replacement is vital. A faulty cap will not keep the pressure in 
the cooling system within safe limits.. So be safe. Install a Stant 
Lev-R Vent ! Pressure Cap , the safest, most dependable radia- 
tor cap available anywhere. And for expert tips on cooling system 
care, write for “The Stant Cooling System Fact Book'" It's free. 




STANT MANUFACTURING CO 
Conners valle. Indiana 47331 
A Purolator Products Company 



INC 




■ Low compression — lest; overhaul. 

■ Worn liming chain or sprockets — over- 
haul. 

■ Worn camshHfl lobes — overhaul. 

Engine misses 
on acceleration 

(Hesitation) 

■ Fouled sparkplugs- — clean If possible: 
replace If not. 

■ Improper sparkplug gap — set to spec. 

■ Incorrect Ig nil ion liming — sot to spec. 

■ Bad spark advance mechanism — teal; 
replace, 

■ Inoperative carburetor accelerator 
pump— replace. 

■ Clogged accelerator circuit or carbu- 
retor jets — clean and overhaul carburetor. 

■ Weak ignition coil — test; replace. 

■ Burned, warped or pitted valves — test; 
overhaul, 

■ Defective EGR valve — lest; replace. 

Engine misses 

(At high speed only) 

■ Fouled sparkplugs— clean if possible; 
replace if not, 

■ Improper sparkplug gap — set to spec. 

■ Incorrect ignition liming — set to spec. 

■ Worn or burned distributor rotor — re- 
place. 

■ Distributor points in bad shape or In- 
correctly set (conventional ignition) — re- 
place or clean; set dwelt. 

■ Insufficient distributor poinl spring ten- 
sion (conventional ignition) — test; replace. 

■ Distributor cam lobe word or distribu- 
tor shaft demonstrates excessive play — 
overhaul distributor. 

■ Weak igntion coil — test; replace,. 

■ Weak condenser (conventional ignition} 
— test; replace. 

■ Dirt or water in fuet fitter, gas line or 
carburetor — replace filler; dean, 

B Fouled carburetor jets — -clean and 
overhaul carburetor, 

B Weak vatve springs — tesl; overhaul- 

Engine lacks power 

B Incorrect ignition liming— set to spec. 
B Worn or burned distributor rotor- — re- 
place. 

B Excessive play in distributor shaft or 
worn distributor cam — overhaul distribu- 
tor. 

B Weak coil— test; replaee. 

B Insufficient point dwell (conventional 
ignition} — set to specification, 

B Fouled sparkplugs — clean if possible; 
replace if not. 

B Improper sparkplug gap — set to spec. 
B Bap ignition cables — lest; replace. 

B Dirt or water In fuel filter, gas line or 
carburetor — clean lines and carburetor 
and clean or replace filter. 

■ Incorrect fuel level in carburetor bowl 
— resel float, 

B Fuel mixture too rich or too lean — 
adjust, 

■ Weak fuel pump — lest; replace. 

/ Please fi/m fj pane 215} 
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Use them once and for all. 

You really ought to look into GE Auto Sealants if you’re really into taking care of 
your car. Silicones seal and bond better because they stay permanently flexible. And 
are waterproof. And won’t crack, fade, peel or discolor for the life of your car. 




Did | hut tiling 
ivma-bob tut I 
oil thvdaslv 
board a^iin? 

Put it hack f<ir 

GE 

Auto Seal. It 
Ksnds in most 
any material 



So the trirndocstTl look 
trim. Sea! k hack with Gl: 
Amo Seal- It u it h stands nut J 
■-hock and vibra linn sand lust* the life 
<>1 the ear- Neal stuff- our silicones. 



Gut a leaky valve 
cover - St] u cc:e on a a i 
instant i^nsket w Lth GE 
Silicone Hi -Temp 
Instant Gasket 
It withstand'!, 
temperature* f re 

-flOTto+ftlMPF. 



GE Silicone Windshield and Glass Seal 
to flow into the smallest 
stavs permanently 
and waterproof besides- 



HI1 



GE SiUeone Sealants work. Better. Longer. 

GENERAL @ ELECTRIC 

Slbrwic PfL J ul-[j l*r P i C ri nc r.l Clwirir Umpint . W#lf rtwJ. N.™ 1 I iJHfl 






Why do the 
Great Ones 
use S-KTools? 

Because they know 
American Quality 
helps them win. 

Great One George Big now's cars 
have won a record 6 indy 500‘s. 

Bignotti relies on S-K toots. Join the 
champion mechanics! Get 
professional quality S-K tools now at 
do-it-yourself prices! 



Go with S-K tools Great Ones Specials 
on sale at auto parts and hardware stores most everywhere. 




SAVE $27.32— OVER 50%* 

21 pc* 1/4 jr dr. Socket Set with S-K ratchet Ho. 4921-77, 

"Know those tight squeeze auto repair jobs," says Bignotti. 
'This set does the job. Great for TV, radio, home appliance 
repair and most small nuts and bolts jobs, too." Reg. indi- 
vidual piece value $54.30. $26 96 




SAVE $13.93- OVER 53% * 

7 PC- Combination Wrench 5*1, NO 1707-77. 
''Everyone needs a good wrench set 
for heme and car, 1 ' says Bignotti, "Thlj 
sot's it. Has sizes to cover many, many 
jobs." Reg. individual piece value 

“S'® 1 - $11.98 

u»r pm 




‘W Mflngi bawd bfl pto* by pi*u fMQtuw all sugos Bind us« pric«. 



SAVE $4.97— OVER 33%* 

6 pc. Screwdriver Set. No. 70600-77. 

"You name it, these screwdrivers do it. 
You get regular and Phillips In most 
needed sizes," says Bignotti. Reg. In- 
dividual- piece value % 1 4.95. 

$9.98 

Beggesied uwr pne* 



SAVE $16*56— OVER 39%* 

12 pc* 1/2" dr. Socket Set with S-K ratchet. No. 4112-77. 

Bignotti says. "Here's the sot that gets auto repairs roiling. 
Has everything the starter needs for typical repair and part 
replacement jobs." Reg, individual piece value $47,41 „ 

$28.83 

u»r plea 



FULL LIFETIME WARRANTY 

SATISFACTION GUARANTEED. If you (he 
consumer n r e ntf completely satisfied wllh 
any Iqc-I in any S-K sel. 's imply nc-lity your S-K 
tobber or dealer for a free exchange* Curl ng the 
ife ol the (sot 

This warranty gives you speciSe legal ngwa 
and you may also have olher rights «tiich vary 
From slate to stale. 

DRESSER INDUSTRIES, INC. 

3 201 N Wolf Rd. 

FrankHn Park., fl. 60131 
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POPULAR MECHANICS 



CAR CARE GUIDE 



IB Incorrect valve timing — resell repair, 

■ Blown cylinder head gasket — tesl; re- 
place. 

M Low compression — test; overhaul. 

■ Weak valve spring; valve site king when 
hoi— lest; overhaul, 

■ Restricted exhaust — locate; repair or 
replace part, 

M EGR vacuum amplifier, II present, de- 
fective— lest; replace. 

■ Clutch slipping— tesl; repair, 

■ Brakes dragging — repair, 

■ Automatic transmission regulator valve, 
if present sticking— replace. 

Engine overheats 

■ Drive halt loose, worn or broken- — 
check and correct. 

8 Low coolant level — replenish. 

II Using improper coolant — ethylene gly- 
col Is recommended. 

■ Cfogged exhaust system — find and cor- 
rect. 

■ Improper Ignition timing— adjust to 
specification., 

■ Radiator Core blocked with debris — 
clean, 

• Faulty radiator pressure tap — test; re* 
place. 

■ Faulty thermostat— tesl; replace. 

■ Clogged cooling system— drain and 
flush clean. 

■ Leaking cylinder head gasket causing 
aeration (bubbles) — ^verify; replace gsa- 
It el. 

Engine diesels 

■ Idle speed set too high— adjust. 

■ Incorrect ignition timing — set to speci- 
fication. 

■ Inoperative idle stop solenoid, IF pres- 
ent— tost; replace, 

• Engine overheating — check for cause, 
then repair. 

External engine 
oil leak 

■ OH level too high — be careful In future 
not to overfill. 

■ Improperly sealed Oil h Her— reset, 

■ Ruptured oil filter gasket — replace 
filter, 

■ Loose valve (rocker arm) covgrfs) — 
tighten. 

® Ruptured valve (rockar arm) cover(s) 
gasket (s) — replace. 

fll Di si cried valve (rocker arm) cover — 
replace. 

■ Improperly seated engine oil pan drain 
plug — reset. 

■ Di storied engine oil pan drain plug 
hole — repair; replace. 

■ Loose oil pan — tighten. 

■ Ruptured oil pan gasket — replace, 

■ Bent or distorted oil pan mounting 
surface — replace oil pan. 

■ Loose timing chain cover — tighten. 

■ Ruptured timing chain cover gasket — 
replace. 

■ Worn timing chain cover oil seat — ■ 
replace.. 

(Please turn io pp.ge 2J$) 



The leading 
cat stereos 

in the leading 

car stereo 
country. 




Japan is 
generally ac- 
knowledged to 
be the leading 
car stereo 
country in the 
world. Both in 
terms of tech- 
nological 
excellence 
and manufac- 
turing output. 

And in the 
country where 
more car stereos are made than 
any other more Clarions are sold 
than any other. The reason is simple. 
Clarion offers outstanding features 
for the money. 

We're able to do this because 
were one of the few companies 
who actually design and make 
virtually all the major elements that 
go into every one of our products. 
Everything from winding the coils 
to fabricating the solid metal cases. 
Surprisingly many of the best known 
brands in this country don't even 
manufacture their own products. 
They only distribute what other 
people make. Still other popular 
brands merely assemble and sell 
other people's components. So 
obviously none of these brands 
have the same quality or design 
control as we do. And you can see 
and hear the difference 

For instance, the two models 
pictured are our 
Model PEG18Acom- 
binahen 8-track/ 

AM/FM stereo 
radio and our 
Model PE 666 A com- 



bination cas- 
sette AM/FM 
stereo radio. 
Both models 
have outstand- 
ing features 
such as no 
foul tape 
mechanisms 
with extra long 
life motors, 
automatic gain 
control to pull 
in long dis- 
tance signals and keep nearby signals 
sharp, and front/rear fader controls. 
They also have internally ad[ustabb 
side to side balance controls, precise 
phase- lock-loop integrated circuits to 
detect multiplex, automatic stereo/ 
mono switches and illuminated, easy 
to read tape slots. Exclusive to the PE 
618A 8-track is vertical head tracking 
for better tape reproduction, while 
the PE 666 A cassette features auto- 
matic reverse which operates at 
both normal speeds and at locking 
fast forward/ fast rewind 

The result is that both models 
offer the kind of clear; dean sound 
that you usually only get from a 
home high fidelity system 

Which probably explains why 
about 15 million Clarion radios have 
been sold already, alt over the 
world 

So before you select any car 
stereo, listen to a Clarion. And you'll 
hear what 



©CLARION 



Corporation gl America 




makes us the 
leading car 
stereos in the 
leading car 
stereo country. 



5SOQ Hettcrant n Ivd . Lawnda I?. Calif. ■JO 260 [2ta 1 473-1 1 00 * TELEX . CLARION USA 6C-4447 
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Here are the news- 
papers in your arera in 
which you"]! find a sec- 
tion devoted to Car Care 
Month. These sections 
come to you through the 
cooperation of Popular 
Mechanics and the Au- 
tomotive Parts flt Ac- 
eeas!6ries Association . , , 
and you‘11 find them to 
be a welcome addition 
to your Car Care Guide. 
Car Care Month sec- 
tions will provide you 
with even more automo- 
tive ideas and many 
special offers from your 
local "Car Care Month” 
retail headquarters. 
Watch, for it 



CALIFORNIA 

Aigus- Coyne* 

The Sacramento Bee 
Glendale Nows Press 
Durban* Dairy Review 
$*n aflrnarrfino 
Sun -Telegram 
Piedmont Oakland 
Guile kn 

rtifl PLfldfnwriBf 
The Spares 
Newspapers.- 
n-rf: daily Review 
The Argus 
Th-Vemy Herald 

In- Willey News 

The Frhinq Bee 
Chino VaKay News 
Chifip Champion 
The Daily Bine 4- e 
Visahj Tines- Deli a 
San F-Tancigoo 
E:canwi*r 

COLORADO 

Senlmoi Newspapers 
fflocky Ford Daily 
Garuitn 

Connecticut 

Wmdham Counly 
Transcripl 
■Kwnjl Pres* 

Norwich Bullelm 
Hw Britain Herald 
TUfl E von no SeHinri 

Delaware 

Nevus Journal 
Ct*npany 
Memmg Nr*s 
Journal 

Sunday N&ws-JoumaF 
News-Journal 

FLORIDA 

Jackson County 
Ftpndan 

The Graceville Moms. 
Today 

Semmei Star 
Tallnhassee Democral 
Si PalersSurg Times 
Evening Independent 



GEORGIA 

SavannaA 
News-Press 
The Times 
Gwinnett Daily News 
Tim M.irielvn Daily 
Journal 
Neighbor 
Newspapers 
Tho Nnrl'isKte 

Neighnor 

Th*» Vinvjga 
NniglilxV 

The Sandy Springs 
Ne ghbin 

The Powder Springs 
Neighbor 
Trie MaOMon 
Neighbor 
The Auslnll 
Neighbor 
The Gijulhside 
Nedibar 
TTve West End 
Neighbor 
The College Park 
Neigh bet 
The Ktapevvito 
Neighbor 
Th* Eesl Pomt 
Neighbor 
The Smyrna 
Neighbor 
The North Atlanta 
Neighbor 

The Doraville 
Neighbor 
The ChamWea 
Nechber 
Tlhe Ounwoody 
Neighbor 
The Rmwd* 
Weiyibnr 

The Aftjharena 
NeigiUMr 
The CTarksion 

Neighbor 
The looker 
Neighbor 

The Siw-u Moontpn 
Neighbor 
The Kehrtesaw 
Neighbor 
The Aewortft 
Heighten 



The WEwdfitoc* 
Neighbor 
News Suns 

F a ub*£nlKjn£ 
Ciayton.'Henry 
Decatur Dekalb 
News 

Dekalb New&'Sun 
SourhsvJe'FayethB 
Sun 

IDAHO 

Lewslon M&rnog 
Tnfcuna 

ILLINOIS 

Tazewell Publishing 
Co. 

Tazewell New; 

Fte-porter 

Courier 

Sbultf Tai-Wood 
North Taz-Wooot 
Tazewell Shopper 
Chaney Herald -Whig 
Oa*y Pantograph 
The Bp*ron- Wmi.s 
freeponl Journal 
Standard 
The Post 
The Leader 
Pickwck Newspapers 
Park FluJgr? 
Advocate 

Chinan 
Dei Plainea 
f+gh lander 
Skokie 

Morton Grove 
Niles 

Franklin Park 
Schiller Raft 
Rivet Cirn-.™ 

Okney Daily Mini 
Esarringtotv 
Cwer-Review 
Cuunlryside 
Newspapers 
Palama 
CownUry-KJe 
Lakes CowntrySKfa 
Fpi Valley 
Countryside North 
Fbk V.sllryy 
CouMrynJe South 
Reminder New* 
O'Farttin Progress 
Command Post 



INDIANA 

Drwy Humid 
Telephone 
The- Eikhiiil Ifulh 
East Side Suburban 
Newspapers 
Cast Side Herald 
Norlhn-a&l Rnpgrfgr 
Mimcie Newspapers 
big 

The MpfUing ITlar 
«hO Even nig Fr«S 
The Sunday Slar 
Trv? Cn/S Elder 
Newport Nows 
The Hancock 
AdMorlrser 
The indy Easl 
The Carmel News 
Journal 

Randolph Southern 
Mrae Press 



IOWA 

Wes! Lyon Herald 
The Mporgg Counly 
News 
Gazette 
Tribune 

West Lyon Herakf 
Grmak 

HerakJ-fteg^ler 
Qued-Grty Times 
Eon Dodge 
Mesianget 
Wesl Lyon Herald 

KANSAS 

CkNon -News-Tribune 
Chronicle Shopper 
Thg Hmchmson News 
Wchiia Eagle 
WicMIa tie aeon 
Game ft Rflvsiw 
Anderron Countun 
Souve Pu(*oeiion»- 
The Town Skjuwe 
Overland Squ*b 
V illage Squire 
County Sflu*e 
Leawood Squire 
Missttjr. Hi|i* Sqiem 



"ftpeka 

Cartel- Journal 
The Daily Union 

KENTUCKY 

Irwide lh« Vnl 
The C-Dunar- Journal 
The Urvyviile Pines 

LOUISIANA 

The Zachary 
Plainsman-News 
Lake Charles 
Am a Aten Press- 

MARYLAND 

Sammons 
News -American 

MASSACHUSETTS 

The Sun 
The Sunday Sun 
The Villager 
WcsrlielgEvenrig 
News 

Daily Evening. Ren 
Cape iQod News 
Boston Hereof 
American and 
Advertiser 
Ei^i Cbtinry 
News paper, Inc.; 
Beverly Times 
Peabody Times 
Npw bury port Dgily 
NraS 

Groucester Daily 
Times 



MICHIGAN 
WNte Lake Obwver 
The Oceans Cuunly 
Nwws 

The Girand Rapids 
Press 

Michigan Fra* Fruis 
Lansug Free F*rese 
Michigan Fr« R-ess 
Cduner.'Eniotptaa 
Newspaper. 

EeM l ending Town? 

Courier 
W ; ianiSlun 
Ertarpnse- 
County Enterprise 
Cownty Courier 
The Sagmaw News 
The MeAjs 
Newspapers 
Katamazop Gazette 
W^gHly Salesman 
Shopper 4 Guido- 
bon River Repoder 
North Kem Leader 
Newspaper. Kid. 

Tr-e Macon* Daily 
Community News 
The Vkjllur, 
Newspapers 

The LudcoAi Parker 
The Alien P-Afker 
Meiwtddla 
Messenger 
The Ecptsw 

Enterpriaa 

The Souihgate 
Sentnal 

The Taylor Tribune 

MINNESOTA 

Mankato Free *ress 
Minnesota Daily 
Senimel 

White Bear Press 
F-ee Press 
Vpdnajs-Hie Ldhtr 
Canade Fk-ens 
MVmeapqk* Slit 
Minneapolis *ii&jne 

MISSOURI 

The MbunUun Echo 
Tha Inpo County 
Boostei 

rign;^or<r V.iltey 
RdpOrtal 

Si Loms Suburhan 
Newypikper, Inc 
West County 
Journal 
South County 
Journal 

Nuiyhbomood News 
Meramec 
ConwmrnHy RmsS 
Courier Nijwh 
Ja-lrerson County 
Journal 

South Side Journal 
Ih-Gouniy Journal 



Proa; Journal 
Fen ten Journal 
The Jat*son Counly 
PWoHeiI knw:; 

The Ctok Grove 
Banner 
The Exam-ner 
The &ub SpnngE 

Evinirtor 

The Lawson Review 

MONTANA 

The ‘Mtssoulian 
IMissoiAa MT) 

NEBRASKA 

Thfr Ngrioftt Daily 
N*wi 

Maverick Media. Inc 
The Syracuse 
Journal- DemocraL 
The Louiavriie 
Messenger 
The JDhftun 
Crwmfy Counflr 
The Peru Challenge 
The Talmag* Topics 
Thursday 
The Southwest 
Nebr-aaka 
Agribusiness 
Guile tm 

The Penny Press 

Qm*hn Wprfd HerakJ 

NEW HAMPSHIRE 

1590 BrrmidlMSler 



HEW YORK 

N.vswu Pennysairef 
Center island 
Pemsysavers. 
Hicsavile 
PertnySkver 
We si bury 
Penny sever 
Levi Clown 
Pennywver 
Eaal Meadow 
Penny saver 
Gellmorei'Maradk 
Advertiser 
Wanl-agh Seafthd 
Pannywver 
Masspegua i'Nonh> 
Pennysavei 
Uasspequa (SoLtlhl 
Pannysaver 
AmilyyiHe CopiAgiwr 
Pennywver 
Lindenhgrsl 
Pewiysavur 
GakJwto Pennysaver 
Freeport 
Penny iavei 
Hempste-ed 
Penny sover 
Wgsi Hemoslead 
P«nwysjv*r 

Meniok-Ba-lknore' 
Pennyiavoi 
Umondaie- Rooseved 
Pennywver 
Couner-Exp-nois 
r-Vnwnrl.iy kit 
The Wayne County 
Star 

The 'As lei News 
Tempo d 1 the Towns 

Moravia Rngut*tan 

Regis-Hrr 

Groton Journal 

Courier 

Dlyden ftui-U News 
Lansing Observer 
Soul hero Cayuga 
Tribune 

Herald- journal 
The Pgsl 5landittd 
Herald American 
MeyWM Sentnei 
Chaulauqua News 
SuholkLile 
Newspapers 
Albany Times Unum 
Kmekurbooker 
News-Union Star 
The Syracuse 

NnviAprtpV-rri 

Syraciffla Herald 
Amencah 
Herald Jwmul 
Posl Standard 

NORTH DAKOTA 

Bismarck Tribune 
Herald 

OHIO 

The Cleveland Press 



Cincinnati Enquirer 
Columbus Dispatch 
CiUzen Journal 
Miming Journal 
Panhandle Press 

Daily L u Oder 

Dayton Newspapers, 
Inc-.: 

Journal He raid 
News 

Com Cprp - Sun 

Newspapers 
Southeast Sui 
FiefsW Sun 
Sun Post 
Newa Sum 
Parma Bun F*Q3l 
Vvesl S<ss Sun 
News 

Sun Coufiar 
Sun Press 
Sun Messenger 
Sun Herald 
W-jingn Tribune 
Chrpr>ole 

OKLAHOMA 

The Ss O', p-a Daily 
He raw 

PENNSYLVANIA 

Western Advertiser 
The Mem^y 
Reading Eagle 
Readmg Tim^S 
Sutartan Scena 
The Darty Courier 
Harr Is bur-o 
Patriot- Nfw4 
Lancaster 
Newspapers Inc 
Laacaw Now Era 
Inlelhgencar jjumni 
Sunday News 
Evening News 
Morning News 
Titusvme "Herald 
TTkn Frpp Press 
(Quakertown, FNt^ 
Loum^n. Emmaus 
Fr*e Press 
Indian Valley Echo 

RHODE ISLAND- 

The WesZetry Sirt 
TENNESSEE 
Herald-Cmzcn 
TEKAS 

The Houston 
Chronicle 

Aberdeen Amer*can 
News 

Thg 1 igusto n Posl 
5Ah Anlgnid I -(jhl 
Ngrtheasl L^k 
P torth-west (.ighi 

The kbunize News 
Oi C4y V,ji»r 
Hunhnglgfi-ZeyBas 
Herald 

Virginia 

Til# Froa Ljince-S*ar 
The OaAy Preaa, Inc. 
Times Herald 

WASHINGTON 

Spaltlp Posh 
inieiiigekCer 
Chinook O&servar 
Shelton Mason 

CouNy Jdui rj| 

NisquaXy uaitoy 

Shopper 

The Spck*smah- 
Rivow 
Spokane Daily 
CiVnjnide 

WEST VIRGINIA 

DeJy News TWbune 

WISCONSIN 

The Leader 
Shawano Evening 
Lnndo-i 

Weeery Leader 
The BulfaJto Counly 
Journal 

T he Peprt Lalker 
The Fviirwauxee 
Journal 

The- Milwaukee 
SwNinel 

DISTRICT OF 
COLUMBIA 

The Washington Past 
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POPULAR MECHANICS 



MuTOpruiill. .IHUIfer ill- -ill il«i|i! IIBtCCbir.Mbr rlpiMiOM 



Its Haan-derful!* 




c 7/aa^ Coco <~Mats 

Tailored to precisely tit your car. Allows air circulation to prevent 
mildew and rust. Heavy duty heel pad for long life, Specify year, 
make and model of car and color selection. Available in multi- 
brown, multi-blue, solid black, black and gold, multi-red, black 
and red, natural tan. multi-green. Front seat only, $21,95; front 
and rear, $31.95; rear deck, $31,95; trunk only, $31.95, Also 
available tor vans, one-piece front only, S3 1.95. 



OfiDEW BY MAtLl Please fldjsih .me? the toHo vffog; 

v i? i . Ti.j \ m C’-i? i rn.r Quant De-sc fiplmn 



PM -5 
Price 



T siji r.,i,:d 

Cl- '.1-d.igt fO 
BanHAr-itr,;. die 



6 -rfiies Tjk n Cir lom-d 

Amer can E ,nrp-s*rj 
Md-jle- Change 



>1 difj Is a Drive .Our name 

Cam po 

tip Dai* 



S>itnaluJ» 



tjfcrter 






■ vai« e. 

Haan.lnc. 

MOTORING ACCESSORIES 



10305 Santa Monica Boulevard 
West Los Angeles, Calif. 90025 
Phone; 1* (213) 272-44S5 or 079-1234 



\bur car is rotten. 

from the day your pride and joy first hu the 
road, ifs been going downhill, 

Every vulnerable surface — tire side-walls, 
vinyl top, interior, weather stripping, under- 
the- hood hoses, wires, cables — Has been 
under attack by rotten elements that cause 
rotten tilings like deterioration, crocking and 
discoloring, 

But cheer up. Because finally there's one 
product (count lt f one) that will 
protect about every surface of your car 
against rot, Armor AH protectant, 

Armor All protectant is honestly unique. It 
combines with the fibers af — grab the 
wheel, now — any rubber, vinyl, plastic, 
leather, wood, even paint, to form a fhm, 
tough shield against rot. 

And surfaces treated with Armor All protec- 
tant not only survive a whole lot longer, they 
actually rake on their fresh, original look 



So put the pedal to rhe metal and send 
for Armor All protectant. 





SeieCI Product! Ccmpuny, 402 ? Westerly 
Suite rQVS. Ncsvpmrf Soc^q-ti CA V2&6Q 

0kny. Arrrpr Ah prclcctan> doein'l jdurid hkr juil 
another rotten product 

C Mease send mj .4 51 boHies pF Armor All 

pro1ecta<M tji SI 5B each plus 50 : - lor postage 6 
handling 

Cudased is my check or money order For S 



□ I'm □ lulls short rtus month so I'm sending 11,00 
lor On Armor A' I proctuefi Ffth'odiueiei'y k <1 with 
samples, o tfecol, plus o brochure with an 
Armor All firodiicri ond uctessartey shopping In; 

No If ie 






Ci1y_ 

Siofe_ 



-Z.p. 



5ci' - . piSi L Li" D ur l**“i Cof lisrnii: rpn«4»f*i :uSJ i*V Sitfn laa ' 

IT'LL BE EVEN MORE ROTTEN 
IF YOU DON'T TRY ARMOR ALL. 

t 5 hIp.i Prnilurh Cnnipii-,, 
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ItMOVi* 



■ uoo&fl fual pump — lighten, 

■ Ruptured fuel pump gasket— replace, 

■ Improperly seated or worn rear main 
bearing oil seat — repair, 

Excessive oil 

coiisu in pi i « n 

(Mainly due to internal problem) 

■ Oil leva) too high— careful there. 

■ Oil too thin — drain and replace with 
correct viscosity oil, 

■ Defective intake valve seals* — replace. 

■ Worn valve stems— replace valves, 

■ Worn vave guides— ream or replace. 

■ Plugged cylinder head drain holes— 
overhaul, 

■ Excessive main or connecting rod 
bearing clearance — verify; overhaul. 

■ Damaged, incorrect, improperly in- 
stalled or worn piston rings — verify; over- 
haul. 

■ Ring grooves or oil return slots clogged 
— verify; overhaul, 

■ Ring grooves worn excessively — verify; 
replace piston. 

■ Worn or scored cylinder walls — verify; 
hone, reline and/or install oversize pis- 
tons, 

IV o oil pressure 

(While Idling) 

■ Fouled oil gauge sending unit termi- 
nal— clean. 

■ Faulty oil gauge sending unit or oil 
gauge— lest; replace. 

■ Defective oil pump or oil pump cir- 
cuit — test: repair or replace. 

■ Worn; main or connecting-rod bearings 
— verify; overhaul. 

■ Loose or worn camshafl bearings — 
verify; overhaul. 

■ Internal oil passage leak — verify; re- 
pair if possible: replace engine if not. 

No oil pressure 

(Or distinct oil-pressure drop while accel- 
erating or cruising) 

■ Low on oil — Fill crankcase to proper 
level. 

■ Fouled oil gauge sending unil — clean. 

■ Faulty oil gauge sending unit or oil 
gauge — teat; replace. 

■ Clogged oil filter— replace. 

■ Use of thin or diluted oil— drain and 
use correct oil. 

■ Worn oil pump Or oil pump circuit — 
verify; overhaul or replace. 

■ Internal! oil passage leak — verify; re- 
pair if possible; replace engine if not. 



Noisy valves 

Important; An exhaust gas leak can 
cause spitting or ticking sounds that can 
be mistaken for valve or valve lifter noise. 
When investigating this kind of noise, you 
should first test for an exhaust gas leak 
in one of six areas (whichever are appli- 
cable) as follows belore doing expansive 
mechanical work: 

(Pte.epe turn r o page 2SQ) 



GUNK 



ENGINE 



America's No. t en- 
gine cleaner. Spray it 
on. ho*e it off, Pow- 
erful, aell-emuUifying 
de greaser. Qirer 5 mi/- 
lion cam sold fast year. 



GXT XTRA 
TEMP ENGINE 
ENAMEL 

Produce* * f**t-drying, 
durable, high gloat, 
heat retitltnl Mrijih Ip 
automotive «nd marine 
anginas and all types 
of machinery, 

[10] colors available 



HOME & AUTO PARTS 
CLEANER 

Carburetor and 
small parti clean- 
er, for proltuionel 
cleaning in the 
home worfcihop. 

Cleans; carbure- 
tors, fuel pumps, 

PCV valve*. 



TAR & BUG 
REMOVER 

Especially formulated 
to dissolve lar spots 
and loosen bug de- 
posits on aulot, 
eye lea, etc. 



gunk laboratories. INC, 

5629 W 661 h Sir eel 
Chicago, Illinois 60636 

Fa# «J0itidflll IlilmflUUan call <tl mole 
Fbefc 

Soli DutrlbulQi 
RADIATOR SPECIALTV CO,. 

CHARLOTTE, HQ- 3i237 
Dick O'NMl— «W-43**«3Z 
Kidulei sp*c«4Ht Cq. 
f» O, Bor 1*621. CMfIoH#, N C 2«1l 
Em, S^ulliml and Far Wall 



CAR CARE GUIDE 



£lfl POPULAR MECHANICS 



Slop spending money need /edify for nenr 
Spark plugs . Nero's the answer! 
Set/efacffon guaranteed or money back. 




TURBO-BL 




spark plug cleaner 

CLEANS PLUGS IN SECONDS' 

Sludge And buill-up carbon dopcaili cue 
cos I you plenty in plug replacement. 

Instead, g.at whistle -clean p luge in j us,t MJ 
MCGAds. He^'t an you do: conned urui io 
any hauaohol-d c-uttot, insert plug. press but- 
ton, remove plug Pa-gap. 

SatlalV jioursEll that clean plugs will give 
you lo.ogflf useiui spark plug lire, baiter per- 
formance, more mileage. , MONEY BACK 
GUARANTEE! 

Vox muil t>D 
iatlilitfl of 
niurn urthln 
3d Siyi fur 
10Q.% refund. 



bojit. as 



■and unlt/a.. 
Mr chef*: or manor 
Order ia an rlcs.cS 




Pleaie 



RD Industries 
1319 N. Breed Si. 

Hillside, HJ 137 205 

Charge Oiiy : Q Cl □ |k Am a i i-iM i !l [Vi*#) 
Maj-ler Cjiarg# Eapii#Cie*i Oflla 

Acc-eunt 



Ji lj naLu it, . 

Nam4^_ 



Address. 



Gily. 



^ Suit 



piiii 11 . 0 s in.ppng end handling | 
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Bearcat Is a Standard 
of Excellence 



aiikily'i Btjrtil pf fen an exciting alterna- 
tive to today's mundane automotive offer- 
ings. The Bearcat in individuali-im combined 
with reliability and economics and i T ' l a va ti- 
stale In component form or assembled. ready 
to drive. Either way you'll have it together 
and will discover the pleasure of driving 




ilnl 

Bear facts 

* flawless be jutlful 
body and Interior 
wills functional trunk. 
do-BTs and toeks. 

* Totally integrated frame & 
suiuemidn, designed with s^n- 
lalianal handling a nd stability! 
a Ford power; 4 cyL OHC or 6 eyl, 

* Result ef * years of development - fully 



guar an Heed! 

IMever before has a kit manufacturer 
dared offer complete running -- and at a 
price you can afford. 



Complete Color Inbrmmion $3,00 

Assembly Manual $5 M 
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Blakely Amo Works 
203 Pacific Avenue 
j Davis Junction, III, 61020 

1 BIS G4 5-8245 Dept. 23 










Know your car inside and out. 

Your car can run bettor, last longer and gel belter gas mileage. 



Sditcfato & Co-.. ]•! Gbvai A**.. 5frt CM!I. W.Tf, 



Krtiw how io R\ it L ., lo tunc if . . . tp- service it .. 4-0 
keep it ninniup light. The TOTAL SERVICE MAN- 
UAL fur yuurviir wail show yOm ho * 1 to do everything 
from a fninor udiwiltnenl 10 a major rejKnir, 

HUAI. SERVICE MANUALS arc digest of uMfcial 



TOTAL SERVICE MANUALS 



factory workshop manuals. Each ora is carefully re* 
written for use hy the do-it-yOurtclf cur owner. Cfctir 
ufld eovy K> follow, yc( iinU UeLaLIcct Lnough 

even for piofcvMti(i:il iimt. You i$( all ihe itnporlanl 
i itEr'ii ■ n . c ■ lh i pi uh hujiJre-ds of the bc«. pic Lutes, d?n.- 
erutnw isnsl spciiHicEAfitwis. 



Telephone ordorafSIfet 676-8013 
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and his tint album of CB songs & stories 



He has somethin' to say to all 
GB’sn-ohl or new. 



* The hltlory en d Tlriurt &f CB 
-The holteat new CB lling 

from pr&und the country 
■City CB'n 

* Country C6 n 

« How to get I he m» Out of your rig 
■ CB courteiy. uleEy. thelt pnwntlon end Imp 

* Sh ekin' lha "’CB Jeablaa" 

- The mnjprtl “crlel* HI 

* Trie Thicker 1 ! Prejrar 

* Oaltto' Into TTi« Squilch Squid 



PUB- 2 ORIGINAL 



10-4 Basse > DUi Youth telkln' an rn/crunn#i Send mp; 

LP<(4 # | u m "1 e f 

— B-lrack Nsc-aiij Q $7 .h 6 y^r cmoica 

ceiMita lepe|a> @ S4.9S 

Tolsl of of dir 

CC*+* ^ Hfiir |G*“ «d n — < n- | 

iCIwftfr 1o my: 

□ BeitkArtericird i _ — 

of Q Maat*f Charge w — — — 

£sp Dili 

— 

M«me — 



- H 0h fto#??' 

(the story 01 A onee-lonopy Srucfcer) 

■ H G«ti Copy' 

(with impers-onarions of lamoui puop-le 
talkin' on Iheir CBSl 

Plus other original music, irom country to rack. 
And lota morel Order yours todeyl 
Available on UP fl- track, or aiialtf, 



Ad dr flu 



Cily 



L 



State iijs 

Mall ciwb t;j BODACIOUS SOB 
Box 1020- Woodland HIM*, Ca. 91364 



J 



May is Car Care Month, but car care 
doesn’t end there . . . POPULAR MECHAN- 
ICS provides solid information all year 
round to help you keep your car in top 
shape. 



1 . EG H valve gasket— rep I ace. 

1. EC3R back pressure t ran ad U eer- 
iest ; replace. 

3, EGR back pressure transducer gas- 
ket-replace. 

4, Choke stove gasket— replace, 

5, I nlake manifold gasket— replace 

G. Exhaust manifold gasket — replace, 
The following malfunctions apply to 
valve noise; 

■ Incorrect oil level — check level and be 
Sure it f s correct. 

* Thin or diluted oil — drain and replace 
with the correct oil. 

■ Low oil pressure— sea preceding sec- 
tions on dll pressure. 

M Dirt in tappets — clean. 

■ Bent push rods« — replace, 

■ Worn rocker arms— check oil supply 
to rockers; if okay, overhaul. 

• Worn tappets — replace. 

■ Worn valve guides— replace or ream 
out and Install new valves having over- 
size stems, 

to Excessive runout of valve seats or 
valve faces — grind valves and valve seats. 

■ Incorrect valve tappel lash — adjust lo 
specification. 

* Worn or leaking valve lifter — find the 
guilty party or parties and recondition, 

Tire wearing 
unevenly 

• Tires aren't inflated properly — inflate 
to specs. 

■ Driver taking turns too fast— slow 
down on curves In future. 

■ Excessive wheel-tire runout — check 
wheels for wobble (damaged?) and prop- 
er mounting. 

■ Incorrect loa-in — set toe-in to spec. 

■ Uneven camber— set camber to spec. 
to incorrect toe-out on turns — steering 
linkage Is bent; find and replace dam- 
aged part, 

■ Control arm or steerjng knuckle Is 
bent — find and replace. 

Tires cupping 

■ Tires aren't inflated properly — check 
and correct. 

■ Tires aren't being rotated — follow man- 
ulaciurer's recommendations. 

■ Incorrectly adjusted: or worn wheal 
bearJngs^ — adjust lo> specification; replace 
bad peris. 

■ Uneven camber — set to specification. 

■ Incorrect toe-in — set lo specification, 

■ Tires out of balance — ’balance wheer- 
tire assembly. 



Front-wheel shimmy 

(At high speeds} 

■ Low or uneven tire pressure — check 
and correct. 

* Bulge In tire — replace at once. 

■ Poorly adjusted or worn wheel bear- 
ings — adjust lo spec., replace worn parts. 

■ Tire- wheel assembly out of balance- 
balance, 

(PleRiz iwn to cage 22?) 
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Kiss your mechanic goodbye. 



He's probably a nice guy. But you don't really need 
him anymore to tune-up your car s engine. With the 
easy-to-use DIXCO Test and Tune-Up Sets and 
simple, easy-to-follow lest and tune-up manual you 
can do it yourself. (DIXCO lest and tune-up tools 
work on all OEM electronic, standard and add-on 
ignitions.) And, you'll save a bundle of money, 

The cost of a DIXCO Test and Tune-Up Set is 
about (he same as one tune-up by your mechanic. 
Think of all the tune-ups you won't have !o pay for 
at his place when you do it yourself with DIXCO, 

Send just S2.Q0 and the coupon and you'll get in 
return: t) a full-color catalog of DIXCO Test and 




Tune-Up Sets f precision tune-up loots, gauges and 
tachometers; 2) an easy-to-follow test and tune-up 
manual for American and Foreign cars; 3) a 
postage-paid order envelope. 

Frankly, you'll probably be better equipped to test 
and tune your car than your former mechanic was, 

DIXCO, 

Precision lest and lenc-up lools, tachometers and gauges, 

R Q. Bqk 1449, Grand Junction, CO 0 1 S0 1 
303 242 8863 

All DIXCO precision produces offer a Lifelinne Warranty, 

! Send me the DIXCO Catalog, test and tune-up 
I manual and post age -pa id order envelope. A 
$2.00 check or money order is enclosed. 

Name 

Address „ 
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Excellence in Value. 
A Cobra Tradition. 



A Product'* True Meeeur* 

In today's world 1 here a re law 
product qualities more 
meaningful man true value. 
Getting all yc u expect plus n 
bit more is a tradiiion at 
Cobra. And ii’s one more 
reason your next rwreflliOn 
vehicle should be one 
of ours. 

ImprpwmiHTil* You'll Ul l* 

For 1977 our bast tloorplans 
are even roomier. Motor 
homes and most mini homes 
have increased systems 
capacities, more storage, 
and special features tike our 
Roll Out Pantry. 

Built Tough To Last 

Rugged laminated 
construction is used on all 
Cobra products. Cobra's 
reputation for durability is no 
accident u comes Irom 



careful engineering, 
thoughtful design, end the 
finest materials. 

Good Nimti Behind Qgr 
Good fiime 

Only name brand 
componenls like Dometic, 
Onan, Magic Chef and 
FlexSreei are ever used in a 
Cobra. And all are carefully 



brought together by skilled 
Cobra craftsmen 

A Warranty You Can Bellow 
It's called the Owner 
Satisfaction Plan and it 
means just that, Ask your 
dealer to see a copy of the 
comprehensive warranty. 

Ii will make a believer 
oul of you. 



Please send dealer name end in Forma bon on Cobra 

□ Motor Homes D Mini Horn** Q Fifth vyne«tfs 

□ Travel Trailer* Q Vart Conversion* 

NAME 

STREET „ 

CITV . .... STATE HP 

Cup and mall to: COBRA INDUSTRIES. DEPT L-1 1 

F. O. Box 1X1. Elkhart, Indians 48514 
2 1 9-294-541 1 Telex 25-8335 (Cobra EKR} 



Be sure to check the participating manu- 
facturers listing on page 203 where you’ll 
see many fine products to help keep 
your car running smoothly. These and 
other products are available at your Car 
Care Headquarters, listed on page 202. 




ti Worn shock absorbers — lest: replace, 

■ Worn tie-rod ends— test, replace. 

» Incorrect caster — adjust to specifica- 
tion. 

■ Loose or worn bail Joints — test; replace 
faulty part. 

Hard steering 

M Low. uneven pressure; check, correct. 

■ Loose or defective steering pump 
belt — check. 

■ Insufficient power alee ring fluid — 
check. 

■ Lubrication is needed — check lubri- 
cant in steering gear and lubricate steer- 
ing linkage. 

■ steering gear not property adjusted— 
correct. 

■ Incorrect castor-ad just to spec.. 

■ Front end pan damaged — look for ben I 
control arm or altering knuckle in par- 
ticular. 



Front end noise 

■ Loose or worn front wheel bearings — 
adjust; replace bad parts. 

■ Loose shock absorber— tighten; re- 
place. 

■ Loose or worn ball joints— test; re- 
place. 

■ Loose front and part hitting— look 
especially for loose control arm, worn 
bushings, loose steering gear; repair. 



Apparent 
roar ond noise 

1. Noise is ihe same whan coasting 
and cruising: 

■ Road noise (should disappear or 
vary on different pavement}. 

■ Tire noise (should change lor dilf- 
erenl pavement or car speed}. 

■ Front wheel bearings, 

■ Driveline angle inccrrecl. 

2. Noise is apparent wiih car standing 
In gear and driving: 

■ Engine noise. 

■ Transmission noise. 

* Driveline angle incorrect. 

3. Vibration: 

■ Tire-wheel imbalance. 

■ Unbalanced or damaged drive- 
shaft, 

■ Driveline angle incorrect, 

■ Worn universal joint, 

■ Rough rear wheel bearing. 

4. Knock or click approxlmalely every 
Iwo revolutions of Ihe rear wheels: 

■ Rear wheel bearing. 

5. Noise Is more pronounced on turns: 
B Differential side gear and pinion. 

S. Noise is a continuous low pilch whir 
or scrape starting at relatively low speed; 

■ Pinion bearing. 

7, Noise is a clunk on deceleration and 
acceleration: 

■ Worn differential pinion shall 

■ Worn side gear hub counterbore.. 
B. Noise is e groan in Forward or Re- 
verse: 

■ Wrong lubricant in differential. 



.m 
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Cruisemaster 



If you're looking for 
a tire that’s more 
than just a round 
about way to get 
somewhere, look at Gulf, 

You'll like our style. 

Competition-type raised 
white letters accenting low 
wide profiles. 

Deep-biting tread to 
keep you looking as good 
on tiie curves as on the 
straightaway. 

And in models and 
sizes to dress up sports 
oars, campers, or the 
family sedan. 

So see your Gulf dealer 
for some classy tires at 
a really good price. 



muk 

Croisemister 60- Belted- LX* 

Low, wide and handsome. 

Two fiberglass cord belts 
and a polyester cord body 
that's built for action. 

Plus an extra-wide 9-rib 
tread for maximum traction 
and skid resistance. 



f A gutsy low look 
} with performance 
to match. 

Tough polyester 
* fiberglass belted 
construction that 
delivers mileage, 
stability and handling. 



Gull Tire & Supply Coitipony 



I San grabber. 

Sporting and aggressive looks 
and performance. 

An extra-wide. lOinch 
cleated tread for outstanding 
flotation and traction on 
and off the highway - in all 
kinds of weather. 

/ i mSr_ r ,t . Jy. 

Ask your Gulf Dealer about 
Gulfs Limited Tire Warranty. 
It's honored at thousands of 
Gulf Service Stations and Gulf 
Tire Stores, 

Houston. T ftxn 




LOOKING FOR IDEAS ON HUNTING, FISHING, CAMPING, BUILDING, TOOLS, ETC.? 
CHECK THESE LISTINGS. THEN USE THE COUPON BELOW. 

WORTH WRITING FOR 



£42. Overhaul It Yourself . . , 

This 2 4- page* From automatic transmission manual, fully 
tlEuatrated, takes. you step- by -stop through afi automatic 
transmission overhaul, showing tips, short cuts and easy 
H <loV and -MdiTit'si", Just $1.00. 

643. Nuts & Bolls to You ,. . , 

Here's a wall-sized reference poster to the use of nuts,, bolts, 
screws, washers anti other fasteners as well as head types. 
Also included in this useful chart is information on dia- 
meters, lengths, threads., wrench and drilling pilot halos. 
Made available by |>R| Industries for 7oc. 

644. Perform Totally . . . 

with Accel— the total performance ignition line. Here’s a 
detailed T^-page manual that gives you product description, 
application data, spark plug applications, miscellaneous 
data, and a complete buyers' guide. Specifics for major car 
manufacturers. Plus, you'll get a full-color Accel decal, and 
an embroidered Jacket patch . . . $2.00. 

645. A Batter Answer To Inflation 

that operates off your car’s cigarette lighter, Lt pumps up 
to tJU psi air pressure in minutes. And, you can set it in this 
full-color brochure from Coleman, See full details and photos 
on the Inflate- All tfO, which has hundreds of uses, Free, 

646. Practical Guide to Plaiofi Rings 

Muskegon Piston Ring Co. offers their brochures on Basic 
engine overhaul procedure amt their guide to piston rings. 
Simple detailed instructions will help you towards a success- 
ful overhaul. Free, 

1547. How s Your Body? 

Winter does minor body damage to our cars. But Woodhill 
Chemical can help with the solution. The "Dura Auto Body 
Repair Manual" with easy to follow instructions and photos 
will help to make you r work fessi ..f a chore, Fix rust-out a, 
scratches and dents.. A $1,00 value specially priced now at 
Mr. 



645. The Now OP, 

or "quiet pipe" from S & Headers, Sec the new Quiet Pipe « 
muffler and system, plus VW systems for competition cars 
and dune buggies. Pflrach.es, and more, in this catalog, 

Plus, S & S motorcycle headers amt mufflers catalog. Both 
far $1,7$ from S & S Headers. 

64$. Today's Gasket , . , 

Fel Pro Ine., Manufacturer of quality engineered gaskets, 
offers a 1 2-page informative and illustrative booklet on 
gaskets and the sen ting of auto engines. Good technical and 
backgraund info on automotive gaskets. Just 2Br. 

65$, Change Your Own Gfl , . . 

Valyoliue Oil Company offers a pocket-sized booklet by 
A. J. Foyt with money saving tips on changing your own 
motor oil, phis a full color 6x7 picture of A, J. Foyt. And, 
you'll get a colorful Valvoline Racing Decal, Just. 2 !“h'. 

SSI. Cool oil: 

Since an average automobile develops enough heat to keep a 
5- room house warm in winter, it’s important to have a good 
cooling system. And, this 16-page booklet from Stant tells 
you alt you need to know. Chapters on thermostats, pressure 
caps and more provide useful information for any car owner. 

Free. 

652, Tools lor the Mechanic 

Here's a twenty- four page hand tool catalog from Channel- 
lock. I uv. In addition to their popular tongue-and-groove 
slip-joint pliers, the catalog includes full information about 
precision cutting pliers, ailjustable end wrenches, screw- ^ 
drivers, hammers, tin snips, clamping tools, etc. Free. 

653. CB Antenna Facts and Fables n 

Interested in CB’s? Your CB needs an antenna — and this 
book tot from the Antenna Specialists Co. tells you exactly 
what you'll need to know 1 about them. Included is a glossary 

of terms, useful chart* and diagrams, jiud installation tips. 

Only 40tft 





AMS/ OIL 1QW-40 Service SE/CC engine oil isn't a substnui 
for your favorite petroleum oil. AMS/OIL is lymhetic — chemically 
buili and tested to lubricate up d protect fur beyond the limits 
of [Kiroleum ail. That’s why it can offer so much more And 
why AMS/OH INC. has become the world's largest marketer of 
synthetic automotive and marine Lubricants. 

Hero’s what A MS/Ol L 10W-4O can do for your engine: 

Increase power and mileage; 25.000-mile oil drain; reduce engine 
wear; reduce oil consumption; ease sub-zero starts; better high 
temperature protection; cleans and quiets; better rust 
protection; cleaner emissions, 

Because you might want to know the amazing performance 
capabilities of A MS/Ol 1 tOW- 40. we’ve printed a technical comparison 
wi(h petroleum on each can. Study that and you’ll also want to try 
our synthetic gear lube and grease, or our diesel, 100:1 2-cycle, 
farm tractor and hydraulic oils. Send for free literature packet 
Dealership information included. W rite: A MS /OIL /AT 
2206 Winter Street , Superior, Wisconsin 548?$. 



Super Premium 

b SYNTHETIC 

tngine 

* S WILES OR 1 YEAR 

T| **Mtun rviir<™r tef 5"** 

SAE 10W-40 



the yulet leader In synthetic lubrication 








654. Keep Your Choke Working . . + sulo malic ally 

You can enjoy the advantages of an automatic choke if you 
check it periodically and maintain it properly . , T and Gum- 
out helps to show you how. This informative 20-page booklet 
is filled with diagrams that will assist you. Free. 

$55. Convert your old VW To a Bradley GT , , , 

The new standard in sports tar kit excellence. Bradley Auto- 
motive shows you how to convert old VW chassis nr how to 
buy a new JSJ77 VW ehnaais and engine kit to build the new 
Bradley GT jl or elastic Bradley GT into a dramatic sports 
car. Free catalog and price/ order book. 

656. Spray II Right . . . 

Here's a 12- page guide which shows the creative uses of 
spray paint around the house. Lots of easy-to-do projects — 
touch ups. designs And more. Free from Flasti-Kote, 

557. Repair Your Body the Easy Way 

This illustrated '‘how-to-do- it” brochure gives you all the 
tips you need to get professional results on your car's body. 
From Bond-Tite Div. of the Oatey Co, Now 25- ■. 

656. Glove Compartment Guide . . . Helps Solve Problems on 
the Hoad 

A iQ-pnge guide from Fram tells drivers how to recognize 
and solve trouble on the road. Featured are — Trouble shoot- 
ing tips) For dozens of common car ailments — uni mainte- 
nance practices. Plus, sections on safe driving, fuel-saving. 
Just !iOr from Fram. 

659. What You Should Know About Motor Oil 

Aii informative booklet that helps people select the exact 
motor oils for all the vehicles they own. Emphasis on auto- 
motive motor oil. From the Quaker State Oil Refining Cor- 
poration. Free, 

660. Trouble Shooting— 

Learn to find the problem and the probable cause easily with 
a 44-page booklet from Hawk Test Equipment. A complete 
guide that’s a must for any car owner. Well worth $1.50. 

661, Precision Products Make the Going Smoother „ . . 

and you can see Airguide’s line of compasses, altimeters, 
1 2- volt clocks, car comfort meter and more free literature 
from Airgnide will tell you about Airguides fine precision 
instruments. 

662, When You've Got The Car Humming, Take A Trip ... To 
South Carolina, 

Here's your South Carolina Trip Kit , . . a free packet con- 
taining folders on beaches* camping* attractions, golf, tennis 
and events plus a highw ay map. 

653. Gel the taels on 40 channel . . . 

Here's an nil new 8-page* full-color brochure, from E, F. 
Johnson, that describes 10 CE units, plus accessories. Exclu- 
sive Johnson features and warranty service program high- 
lighted, Free, 

664. Everything for a man £ his car 

Here's u 100- page catalog of item a for the car enthusiast 
from Vilem B, li Han, luc. Includes rally equipment, driving 
gloves, wheel cover? and more. Haan is a ‘'Toy Store for 
Men", Big new catalog. Only $1 .00. 

665, Your Radiator Can Ouliaal Your Car , , , 

if you take euro of it, The makers of TEAK antifreeze and 
coolant have prepared a free brochure entitled “PEAK'S 
Guide tn your cooling system.” Here's nil you need to know- 



how to change your autjfr*.Kfz.e* how to clean and fUndi plus 
general maintenance tips, 

66E. Smart Driving in tha age of 55 mph 

Mere are helpful and interesting tips to help make your driv- 
ing safer* more economical and more enjoyable. From the 
auto lamp company that cures — General Elwctric. Free. 

667, Service- Your Ignition ... . 

Here’s a now 28-pago. 4 -color manual on ignition service 
from Autolite Spark Plugs, Them ’a u apodal feature _on 
High Energy Ignition Systems with trouble shooting in- 
structions broken down by major car manufacturers. Plus* 
features on selecting the right spark plug, setting ignition 
timing, and more. From Fram, makers of Autolite. $1.00. 

663. Get The Show On The Read . , , 

with KYB Gas- A-J list Shuck Absorbers. See bow Gas-A-Juat 
shocks d ilfer from conventional shocks. This fret brochure 
will detail what you'll need to know about KYB Shocks. 

669, Tune your own engine: 

Here's valuable tune-up info. It's a three-part manual from 
Sun Consumer Products which tells you how to tune your 
engine, diagnose the problems and service your car. Just 
$ 1 . 00 . 

670, Save Wear. Fuel 6 OH , . , 

with A MS /Oil Synthetic Lubricants. This; free pocket of 
literature describes bow A MS, 'Gil Synthetic engine oil. 
dierel oil, 100 :1 2-cyele oil, gear lube* hydraulic-fluid* and 
more save wear* fuel and oil. Free. 

671, Tejl & Tune 

Here's an attractive ^2-pagc full-color catalog of DIXCO 
Test £ Tune-up sets, precision tune-up tools, gauges and 
tachometers* plus an easy-to-follow te*t and tune-up manual 
for American and foreign cars. $2.00 from Hixson, ] sic. 

672, Catalog 

There's n full line of 4 Wheel M it?i-Trnck equipment* espe- 
cially parts used by Modern Motors in propping their vehi- 
cles for racing imd improved street usage. See lights, roll 
bars, shocks* brakes, headers anti more, $1.00. 

673, Here's How to Save Gas and Tune-ups 

Free booklet from Delta Products gives all the facta on the 
Mark- Ten Electronic Ignition Systems, It saves gan. installs 
in 10 minutes, and virtually eliminates tune-ups. Fits all 
enrs, trucks, and boats. 

374. Unique Gff-Hoad and Camping Items— 

Dick Ccpck’s new 132-page catalog is crammed with super 
wide flotation tires and wheels including the new 14.(10-15 
Monster M udders. (H Raja-Proven" white and chrome spoke 
wheels* unique accessories and cum pi tig equipment and 3 
pages of genuine surplus GI goodies. Plus, several articles 
on tires and tests — and it's free. 

675, " Facta On Car Care " 

Here’s a colorful 13-pngo booklet from Firestone that's 
loaded with diagrams, pictures and descriptive information 
on just about every aspect of your car, From tire* and 
brakes, to ignition and fuel system*, you'll learn bow to find 
what’s wrong and how to make it right. A wealth of infor- 
mation for just JJQr 4 , 

576. ABCs ol CB 

This illustrated booklet provides in laymen's terms an over- 
view of basic CB terminology. It includes a dictionary of 100 
CB terms Em Well as the actual function of u CB. ijflr . 
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Some pure and simple 
reasons to go back to 
the basics. 



When you buy Bon Ami- 11 Gleaning Powder 
and Cleaning Cake. ili probably to dean 
windows and dirty hands, but there's a lot 
more versatility in each little package. And 
we'd [ike 10 pass along some of those useful 
ideas From us. And from our customers, 

FROM OUR LAB: 

Cast Iron, Bon Arm is great for cleaning cast 
iron because it protects the surface from mil 
and corrosion. Use il on cast iron skillets, and 
pans to retain the goodness of welt-seasoned 
cookware, 



Bon Ami for years, and it's always been 
just whal you need to take off hard to re- 
move spoil — Without destroying the sur- 
face.' 1 M,P.£ I( Catifomia 

'"1 use it For washing every! king: windows, 
the car, mirrors, bathroom fixtures, kitchen, 
appliances, floors. Light (natures, shoe* . . _ w 
L.P.K. , California 

"... our company uses your Bon Ami 
Cleaning Cake soap in testing paints for 
washabilily, 11 /.O. (Analytical Lab) 




for camping. For any kind of nictaJ equip 
menl, grill*, glass or ju*t about anything. Fry 
a heavy coal of Bon Ami on ihe outside of 
aluminum pans before cooking to make clean 
up fast and easy. Both Bon Ami Powder 
and Cake are made of feldspar, a gentle 
powdered abrasive that's a natural for the 
great outdoors, 

FROM OUR CUSTOMERS? 

’“My mother and I hove both used 



"... we always clean our cast iron pans with 
Bon Ami CaJte to keep them from rusting." 
N r M rw Minnesota 

"I use this product in my profession as a sign 
painter Os It is the only cleanser that cleans but 
does not scratch delicate surfaces as found in 
gold leaf work.” J.C.F. (Sign Painter) 

"Your famous Bon Ami Cake save* mir life 
on every camping trip our family 
* R.H.. Illinois 



Ban Aotf Octming Powder 
and Cleaning Cairv. 
The arighui miracle e/eoner, 

f., f ncAfmgH?d for 90 years, 

became it couldn't get better. 




Your hardware man knows how to help you solve your cleaning 
problems . Ask him. Nothing does as many elennlngjabi 
mm well mm Bon Ami- Look for Bon Ami in yoqr Sentry,* Are, 
True Value, Pro," llu«gru> t * Orglll Brothers,' H.W.I. and 
other fine hardware stores. 

“"'1 97 7, Faultier*^ Ban Ami Company 



You're holding the fifth annual POPULAR 
MECHANICS CAR CARE GUIDE . . . this 
year, there’s over 100 pages ol super 
ideas and information for your car. 



NEXT MONTH IN PM . . . 

» The missing plane they HAD to 
retrieve: Story of an F-14 

■ New RVs for rough action 

■ Saw sharpening techniques 
give you the edge 

■ PM tries out the new 
4Q-channel CBs 

■ How w©7/ get energy from 
outer space 

■ Going for a speed record 
in a homemade jet 
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CHANGING ADDRESS? 

Il you’re planning to move, please let us 
know g( least eight weeks before tbungirtB 
your address. Attach- current address label 
and Ml m your name and your new add rets- 
This will serve to insure prompt service on 
your subscription 
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POPULAR MECHANICS 
P.O. Quit lUUM, Dei Moines, town 50340 
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That bad language on your CB 
may not be bad language. 



It may be bad CB. 



mi 



Every CBer knows who the enemy is. 

Static. 

And while nobody yet has come up with a way to 
kill it. Pace has hurt it. A lot, 

Because every Pace CB has a minimum 
of six noise suppressors built into it. 

Some as many as nine! 

So, while there's still no 
such thing as noise-free 
CB. a Pace comes as close 
to it as you're going to get 



Pace. We're very blue nosed about bad language. 
So were doing everything 
we can to clean up the 
CB airwaves. 





CB/PACE TWO-WAY RADIO PRODUCTS 
6V FA1HCQM INC.. HAK&OR ClTY.tA 90710 

When youVe got a Pace 
( 40-channel CB, 

youVe got the world by the ears. 



FACE 4D CHANNEL MODEL tOOl' 

For your convenience there or# seven Rote regional warranty tenters, pirn more than 300 independent Pace service repair centers around the notion. 




In with the good. Out with the bad. 




FORTIFIES MOTOR OIL 
AND HELPS 

REDUCE ENGINE WEAR. 



FILTER- IN -A- FILTER PROTECTION 
FOR LONG LIFE 
AND HIGH EFFICIENCY 



Pour STP Oil Treatment into any car, new or old, 
and you're fortifying your oil. You’re helping to 
reduce the wear rate of the lubricated parts in your 
engine. You re helping your engine fight friction, 
tit’s good stufl. 

Here's how you use STP Oil Treatment Pour it 
into the crankcase while your engine is running and 
warmed up. Do it when you change oil and the first 
iime you need to add oil. Use one can of STP Oil 
Treatment to four or five U.S. quarts of oil {or 10% 
3TP when the car’s oil capacity is below four quarts 
or more than five). 

If you haven’t used STP yet, ask a friend who 
floes. Millions of people use it. Because they know 
f hat the more good they can do for their car, 
f he better. 



Grit, sludge and microscopic bits of metal are bad 
stuff for youi engine. In fact, they can shorten its 
life. Getting them out is no easy matter for an oil 
filter either. In 7,500 miles of driving [at average 
speed of 40 mph) 28,000 gallons of oil pass through 
the oil filter. Good reason to use STP Double Oil 
Filter, The Silver Bullet. 

Here's how The Silver Bullet works. It contains 
two filter elements made of different filtering media. 
One filter nests inside the other so that all your oil 
goes through both filters on every pass through the 
cannister. That adds up to filter-in-a-filter protection 
for long filter life and high filtering efficiency. 

The design is advanced. None of the five other 
best-selling filters are built this way. And that's one 
more good reason to go with the STP Silver Bullet. 
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New action 
food for 
campers 

Scientific diets and foods 
add muscletooutdoormenus, 

by Jack Galub 



queezing a last burst of effort 
from spent muscles while 
you reach for a crest. can he the 
agony of rook climbing. On the 
trail, your last Iota of energy can 
be wiped out and legs turned to 
rubber when lashing rain hits 
unexpectedly. Many of today's 
outdoorsmen claim that special 
diets before and during extended 
exertion seem to supply extru 
energy. And the new light freeze- 
dried foods make it possible to 
carry well-balanced meals with- 
out overloading a pack. 

Recently I saw how this new 
approach to trail energy seems 
to work, Bill and l had hiked 
along a Berkshire ridge aliout 
three mites from our van. With 
about a half mile to go, driving 
rain and wind hit us head on. 
Suddenly my legs felt as if the 
plug had been pulled. Bill seemed 
as fit as when we first started 
out. 

A week later, we watched Bill 
Jr, run a marathon. He matched 
strides with another runner for 
the first 20 miles of the 2 6- mile, 
3&>-yard run. Then his partner ran 
out of steam and hit what marathon- 
ers call "the wall/ 1 Young Bill kept 
moving without breaking stride. 

The difference wasn't condition- 
ing. The advantage Bill and his son 
had going for them seemed to be a 
new high-stamina, glycogen-overload 
diet they had been following. Devel- 
oped for long-distance runners arid 
cross-country skiers, it recently is 
being tested by backpackers, hunters 
and climbers who want higher levels 
of endurance to keep them moving 
easily while others hit the wall. 

The search for the secrets of mus- 
cle endurance and what causes them 
to give out when needed most has 
been challenging researchers for 
thousands of years. The best the an- 
cients could offer — and it T s still good 
advice — is not to overindulge in 
sweets. Avoid flab, they reasoned, 
and muscles will work more efficient- 
ly 

The myth of meat 

In the early 1900s, athletic train- 
ing tables were loaded with heaping 
platters of rare-cooked steak. Muscle 
is protein — therefore the more meat, 
the greater the strength and endur- 
ance. coaches reasoned. They were 
wrong. Protein is important to total 
health but not critical, it appears, to 
stamina. 

Laboratory research at the time 
delved into why muscles tire instead 
of how to keep them energized. Lac- 
tic acid accumulation, sugar deple- 
tion, dehydration, changes in the 
balance of sodium, potassium and 



FREEZE-DRIED— BUT FANCY 

Mealllme no longer requires rough- 
ing It. Camp stores now stock such 
dehydrated specials as banana chips, 
omelets, turkey supreme, chop suey, 
eggs and be con, strawberries, ice 
cream, chocolate pudding, pineapple, 
sausage patties, chicken let feii In l, 
chili, lasagne, beef strog&nolf, bacon 
bar and energy cookies. 



other electrolytes, heat overload and 
their effects on muscle performance 
— all these were studied in detail. 
Each reduced muscle performance, 
but none seemed to hold the answers 
athletes needed. 

A breakthrough came with two 
discoveries by Swedish researchers. 
First, endurance appears to be di- 
rectly related to the amount of gly- 
cogen in a muscle. Glycogen is a 
starch produced by the conversion of 
carbohydrates within the body. Sec- 
ond, a diet could be developed that 
would increase muscles 1 glycogen by 
as much as 100 percent above nor- 
mal, This should give us that extra 
energy needed on the trail or in 
competition. 

Glycogen overload was worked out 
first by internationally acclaimed 
Swedish physiologist Per-Glof As- 
trand. His formula, which haa since 
been modified by some disciples, is 
simple. He advised marathoners to 
run to exhaustion about one week 
before a major race. This would 
burn off the glycogen already in their 
muscles. Afterward they should fol- 
low a low carbohydrate diet for 
three days, switching them to high 
carbohydrate until the race. The de- 
liberate depletion followed by a high 
carbohydrate intake would trigger 
the body into overloading the mus- 
cles with glycogen. 

This promise of improved stamina 
and better running times has at- 
tracted distance runners around the 
world. A recent study by Dr. Paul 
Slovic of Decision Research in Eu- 
gene, Ore,, revealed that 50 percent 
of male marathoners finishing in 
three hours or less followed the diet. 
In general, those who followed Pro- 
fessor Astrand's diet fully did bet- 
ter Ulan partial dieters T and both 
groups outran nondieters. 

Important meal after work 

Continuing resarch by Dr, David 
Costill, director of the Human Per- 
formance Labor atory T Ball State 
University at M uncle, Ind. t suggests 
that muscles are most responsive to 
glycogen storage during the first 10 
hours after heavy exercise. It seems 
(Please turn to page 230] 
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How can Coleman 1 " 



improve on a 




reat thing? 



Model 275 — 
a better than ever 
Coleman Lantern! 
New frosted stripe 
cuts glare. New 
Easy-Llte control. 
Plus famous Cole- 
man dependability. 



The Coleman Company, tnc. * Wichila, Kansas 



NEW ACTION FOOD FOR CAMPERS 

fConlrnveJ from page 229) 

logical, therefore, that the first meal after a hard run or 
strenuous hike or climb should contain 80 to 00 percent 
carbohydrates, "There is considerable similarity be- 
tween the endurance problem of the hiker or mountain 
climber and the marathoner/ 1 Dr. Cost ill asserts. “Over 
a period of time they will have the same caloric de- 
mands, as well, although the intensity at which they 
work differs/ 5 

Dr, Costill believes the average diet contains too much 
protein and fat. and he leans toward steady use of high- 
er carbohydrate if you work out regularly. But unless 
you hike, backpack, run or swim long distances three or 
four times u week, Dr, William Qualtlere of Cardie- 
Metrics Institute in New York City suggests you revert 
to a more balanced diet. While your body's glycogen will 
be burned up by arduous long-distance hiking or climb- 
ing, your muscles can be kept stoked by high -carbohy- 
drate foods you pack along. If you do not eat enough 
carbohydrates, your body will eventually switch to burn- 
ing free fatty acids found in the bloodstream. This is a 
stow process and for the average outdoor smart, the 
switchover may not come fast enough. 

Should everyone try diet? 

Does glycogen overload suit everyone? The answer 
seems to be a qualified yes. Though some find that the 
■original diet recommended by Prof. A strand upsets their 
system, others report that a modified diet of carbohy- 
drates during the preceding week and while afield gives 
them the energy they need. In any case, you should dis- 
cuss the diet with your doctor and test it several weeks 
before any extended trip. 



Today it s easier than ever befe>re to pack along the 
edibles, that will give your muscles the fuel they need. 
Freeze-dried, compressed foods are one of the Army's 
gifts to the outdoorsman traveling light. Developed at 
the Army Natick Research ft Development Command, 
freeze-drying does away with water in foods, reducing 
weight 70 to 00 percent. K eduction in volume varies with 
individual items. Peas, for example, can be compressed 
to one-fourth their original size, cherries to one-eighth, 
green beans to uue-sixteenth. 

Most camping outfitters stock a variety of prepacked 
and freeze-dried foods from such major manufacturers 
as Mountain House, Rich-mnnr Foods. Seidels, Tea 
Kettle and Wilson. Their packages offer convenience, 
but if you are willing to settle for a leas extensive menu, 
you can supplement their products by packaging much 
less expensive supermarket foods yourself, Select de- 
hydrated potatoes, pancake mixes, hard cheeses, fruit 
cake and other easily backpacked foods. Save as well by 
mixing ordinary dry cereals with nuts, sesame seeds, 
sunflower seeds and raiains. See-through plastic sand- 
wich bags are fine for carrying these mixes as well as 
powdered milk, instant coffee and tea. Seal the bags with 
masking tape rather than the transparent kind; the 
masking tape can be easily lifted and reused while the 
transparent must be slit open. 

Special food containers help 

Larger food containers can be adapted from other 
packages or [mrchased new. Don Gleason, the mail- 
order outfitter in Northampton, Mass,, is one of the 
suppliers stocking Gerry poly squeeze tubes for carry- 
ing jams, peanut butter, catsup and even baby foods. 

^fi'ease rur/i .'o oaos 233 i 



How come food 
tastes so good on 
a Coleman Stove? 

You get the taste of the outdoors . • . with 
ad jus table cocking power, even when the 
woods are well And Coleman dependability 
keeps you cookin’, trip after trip. 




The Coleman Company, Inc. * Wichile, Kansas 
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CUSH 

MTttl 



a free $1.50! 



(We'll ever pay for your stamp!) 



Now's the 1 
time to get yourself 1 
another good fiber- 1 
glass or steel- 
handled Stanley 
hammer. And get 
$1.50 off the price, 
too! Just mail the 
green sleeve from 
any featured hammer 
along with register 
receipt and coupon. 
We’ll send you back a 
check for $1 .63 ($1 ,50 
plus 13(t for your 
postage). 



STANLEY 




HU W 1 1 UHH Uisun HIIUHS 

INTO THOUSANDS OF DOIIAK 

(AND WHY I BELIEVE ANYONE CAN DO THE SAME) 



I used to be an ordinary 9 to 5 wage slave. I 
wasted my leisure lime watching T.V.. playing qarnts, 
and attending useless social Junctions. By chance I 
also read magazines. I answered marw advertisements 
which promised a belter way cl life, out none of them 
did me any good, until one day a letter arrived which 
mentioned ihe huge amounts ol money that could be 
made in a cerium ho me operated business In lacl, a 
U.S. government report stated that some one-man 
home-operated businesses made S50.000.00 per year 
or more Being a novice, ol course I tailEd in my first 
attempts. Veil knew it could be done, so I persisted 
until I learned a certain inside secret that assures 
success lo anyone who uses it. I learned this from an 
"old-timer ,L whom I happened to meet in my quest lor a 
lucrative spare- time business. Later I found that other 
successful men also used Ihis same secret I used it 
myself, and the money began lo pour m - thousands 
of dollars a day. II was a dream come true People 
began calling me to ask for advice Then, I laughl 
several friends this secret, and now they are all doing 
well. One does even better than I do, but he works 
harder He is only 24 years old. and some days he 
takes in more than 51 fJ.COO *D0 a day, and rarely less 
than 55,000 00 a day. All this in less than one year I In 
1975, when I met him, He was practically (fat hrokE. 
Can I teach you to do ihe same 7 i'll do even heller than 
that’ I will literally "take you by the hand ' if necessary 
and show you how to operate your own "leisure 
business ' exactly as my successful Iriends and I do 
What's more. I will give you Ihe rights to use Ihe exacl 
programs mat l use for a profitable operation. On top ol 
that. I will evert show you hgw to develop your own 
programs It doesn ( require education, Lm a high 
school graduate and so are Ihe others, It doesn't re- 
quire capital, i Started oul wnh less than a hundred 
dollars, It doesn't require fuck. | was lucky enough to 
read about this opportunity and so are you. It doesn't 
require talent . |ust intelligence enough to know what to 
do. and I wifi tell you that. What dees it require? Only 
one thing - ACTION And mat's what l am looking for 
in you I m not looking for Ihe little fellow who's in big 
trouble if he doesn't get a paycheck by Friday - 
perhaps the kids'll go hungry or the wife carv't gel that 
operation Much as I d like to help, this quy really can't 
be helped because he's loo desperate He has lo make 
money fist, and to him, last means (you guessed tt) by 
next Friday. 

No matter how good a course or system I ofler, he 
Can't make it because he hasn't ihe intelligence lo 
tallow through. Sometimes intestinal fortitude is tack- 
ing. but usually he just cannot follow simple instruc- 
tions 

if you don't have at leasl $50 00. 1 want to avoid 
wasting your time and mine I'm looking for the l;izy 
guy who has some money and wMlt 10 nih aon. or 
the working man who is loo busy with his own project 
to start another, yet would like a change lo gd into the 
really big llnii. 

|f you're my man - here's my plan . < 

l have found a system that makes money lor 
anyone who uses it. Vou wouldn't believe the amounls 
ol money I make with this certain kind ol information, 
bul I'll give you a hint: during this past year I regularly 
took in around 55.000 00 a day whether I was there or 
nor I went away to one ol the Caribbean islands 
for a week, and when 1 resumed there was about 540.- 
000 00 walling lor me in my mail box. 

f know these figures sound unbelievable. I still 
don't believe it myself Bui don't worry, I will send you 
notarized proof ol bus and every statement I have 
made i don t euped you lo take my word for any- 
thing But think about it Maybe yw could live belter 
with 55,000 00 or more a week 

Okay, I know whal your next question is - II the 
plan works so well, why don't I |ust work the plan 
mysetf? I do, but I'm only one man and I can only do 
lust so much, The marks! is so vasl that t cannot han- 
dle it by myself To keep up with this incredible de- 
mand would require my expanding ihe oil ice and 
enlarging my stall Even then I would never penmate 



(he market as effectively as i do with independent 
dealers like yourself. There are other TeaSonS like sim- 
ple arithmetic it is better to sell JO of something at 
SI 0.00 ttian 3 things al 530.00 By establishing in- 
dependent dealers. me sales volume is increased and 
everybody involved makes money. And by setting you 
up as an associate I can do just that, if t set you up m a 
business that makes you over S5.00Q.OQ per week, or 
more. 

II you want io work harder - and eventually take 
rt over yourself, good I don't want to run your 
business; I start you olf. Then you run it yourself. In 
effect I'll make the money for you. Atter you See the 
money rolling in - hundreds and hundreds ol letters 
crammed with checks, money orders, cash and 
cashiers' checks - Ihen you will know rt works 
perfectly. Then you can take the reins, I step out of the 
piclure, and you go on to get rich. 

li want you to succeed.! want you to get rich. 1 in- 
tend lor you to make it big. because even after | step 
oul of the picture, you will tlkll be making money for 
me. Sure. I make money on this deal. I'm not in this 
game for the fun of ii. II I told you I was, you'd know I 
was lying and your failh in me would be destroyed. So, 
I'm telling you up front I do make money - brg money. 
II you are intelligent, you know it's okay for me lo 
make money as long as you make yours - and you will 
How does this plan work? t will send you ihe complete 
story, i'll give you names, addresses and telephone 
numbers $0 you can verily everything: all notorized 
facts - hew l did it., how my friends and associates 
did rt. and how you will do rt. (The complete story, 
program, samples and examples are actually worth 
□me week s gross, or at least 55.009 00 I would like to 
give these to you free also.) Bul in order to keep out 
"freebe seekers." I musl requesl a 519.00 good lalttl 
deposit which win be fully credited and refundable 
towards your m vestment in cur program's promotions. 
In effect you are gelling everything as mentioned ab- 
solutely tree Bul yum must prove lb me thal you m 
serious, and I have found that the only way that I can 
know this Iqt sure is >1 I receive the $10.00 good faith 
deposit I will answer no ilw. Show me thgf you 
have 510.00 worth ol belief in yourself. II this is 
beyond your means, then l don't want you to waste 
your lime and effort eilher - because once you read 
this complete explanatory package, you will want to 
invest an additional 550,90 to use my proven safes 
letters, ads and programs. This fee also includes con- 
sultation privileges and other bonuses 

I have no doubt that once you receive this in- 
credible money-making program, it will be crystal 
clear in you mat it waul a be a bargain at 55.009 00 
And you will know that you would be a Tool not In in- 
vest the 550,00 to become my associate and work wilh 
me l know you may want to tiu Ihis now. But I musl 



2 FREE 
GIFTS 

Fpr years people like yourself are Jutting 
ftipplir bras, coking mcri iuw*tf. and have be- 
come men inlifllgiiit because of the valuable 
publications I have been lortunate to create 
and distribute through my million-dollar 
corjicralions, Now E want to reward you by 

n you my innermost secrets ol success- 
tag. Your first fre* bonus gift, the new 
"HOW TO MAKE MOHCT WITHOUT' WORKING - 
AND LIKE IT. ' shows you a very enjoyable and 
easy way to make money. Ihe regular price of 
this report is 510.00 Your second gift I'll 
send you a replica of "Goad Fortune ftliimiir, 
II rt were genuine, it would be worth 
5^16,500,00 it has to be the most amazing 
thing you have ever seen, (Since you wifi 
want more of Ihese to sell or give as gifts — 
everyone who sees me wants one - ri| in- 
clude fow wholesale prices ) 



make 100% sure I warn you. So please only send 
the $10 00 good lailh deposit, which is fully Credit* 
and refundable, fill out the Request Form and lei 
ere briefly what you Expect from your life. It you're <■ 
Kuan man. I’ll talc you. GKj B|ess Ymj 

*■1977 JtfWfB DiBiartQ 
P.5. I want you to Knew. I truly regret having I 
insist on even a $10.09 good faith deposit But I mut 
make sure this valuable malerial pels into the hands $ 
deserving people who will use i(. Believe me, if you gi 
a person of action, you will benefit enormously, PIms 
do not let the tad that F am giving you two unbehai 
ably valuable free gifts, plus an incredible mone 1 
making program thal should be priced at 55,000.0 
for a 510 00 good faith deposit, fool you info thin km 
that ihese are not the most valuable things you m 
ever own I am giving them away because yo 
probably couldn't altord io pay their actual vak 
anyway, and I want lo do you a lavor. i fully sxpe^ 
nlmcsl everyone to send lor this, if he has sens 
enough to recognize a good thing when he sees it 

^ u are among the unfortunate few who do twl, I'm fr* 
Sorry I can t help you. 
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REQUEST FORM 



H MiClusi DiBiiirn 

B f>. 0. Box 6&fi Dept. FM 5 
Montclair. New Jersey 07042 

Yes. I li accepl the two free bonus gifts you 

I will send to me: (ft "HOW TO MAKE MMiT WITH- 
OUT WORKING - MD UKE IT" il is my first bonus 

I gill. 12) My seeend bonus gift is a replica of your 
"Own Fprtiiu Illumin' If if were genuine, it 
would be worth an incredible $119,500 00 
I understand bom ihese precious gifts will 

I be sent lo me with your latest report, "Hew l Turn 
Leisure Hour* Into Thu minds nl Dollin'', which has 
a Irue value ol over 55.000 00. Bul II ismmejusl 
■ for (he good faith deposit of Only 51000. Enclosed 



Name 




Address 


City 





Stats Zip 



NEW ACTION FOOD FOR CAMPERS 

(CDfiiJiMLiGd from pngo 330} 



Special plastic boxes have also been 
designed for packing eggs ukmg. 

For j? roup hikes* try packaging 
complete meals into a set of bags 
taped together. For breakfast, fur 
example, a powdered fruit drink, in- 
stant cereal mix and powdered coffee 
can be packed as a unit, ready for 
quick preparation. Bulk buying can 
also lower freeze-dry costs. 

The major drawback of frueze- 
tlried or dehydrated foods in their 
need for water. If you may have to 
tap streams or springs, carry a sup- 
ply of Halftone, germicidal tablets 
or crystalline iodine and know how 
to u.hc them to treat cooking water. 
(If you decide on iodine, be certain 
you are not overly sensitive to it.) 

You are likely to need at least 
3400 calories & day while out hiking 
so menus should be figured and pre- 
pared accordingly in advance. Plan- 
ning to “live off the land" is seldom 
practical; some days there is no 
game around, the fish aren't biting 
and edible vegetation is missing. 
Wei! -packed meals are a better bet, 
supplemented if necessary with vita- 
min tablets. 

To drink or not to drink 

Liquor, doctors note, can have a 
place In packs during the cold 
months, but like all good! things 
should be used carefully. Three ex- 
amples explain why ; 

* A U.S. Army officer on duly with 
an Italian Alpine unit was turning 
into a icicle when one caribimeri 
noticed his condition and pulled out 
a standard-issue plastic envelope 
filled with liqueur. The American 
drank it and his chill disappeared. 
This and the following incident il- 
lustrate the benefits of moderate use. 

■ A camper's van broke down in 
front of a French farmhouse one 
bitterly cold day. The farmer brought 
out a jug of homebrew calvados, 
Warmed inwardly, the camper quick- 
ly completed repairs. 

■ On the other hand, two hunters 
decided to ward off the chill before 
going out to their blinds and took a 
number of stiff shots in advance. 
What they forgot is the open-pore 
effect of alcohol and the chilling re- 
sults of evaporation. They nearly 
froze to death. 

Used with care, liquor can have 
beneficial effects, but if overused it 
can dull reflexes and make you care- 
less and accident-prone in the field. 

What food intake will you per- 
sonally need to keep you going? 
Keep track during short trips first 
and you p lI soon have a good idea of 
your requirements. * + * 
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Puttering 
Hmade 



Assa/rcJafe oittcfuor 
farrliMr*. 



If you own only three hand 
cools, one of them should be 
a VISE "GRIP locking pliers. 



Sf.rfl # ifl, toU £ 
ten f&ant hfl/iijflfj 



fti engines 



Handy ftif 
car wd <cmpt* 



'foil ace the Great American 
Putterer.and VISE-GIW locking pliers 
were matte loir you. They make spnrrtj 
(iat’il jobs easier because VISE -GRIP 
is almost as vc-i satilo as your own 
hand. They're pracitcai loo. because 
they're a locking pi*ers r jUpewrervch. 
clamp, and more. 

When you're fix-mg things, your tools 
should do most o( ihe worto. Thai's 
why you need VtSE-GRIP locking 
pliers. They make pcHerlng easier. 

Availably at hardware, discount, de- 
partment a nd auto stores. 



SOMCf WAtoH- 
tor unloving iwAcWl' 



Ap*i4f.T4JtorS 

fcir 




VISE-GRIP 

l - , iSC-CnipiS.***d*™aikDlPa&rT;wMin Cu h: DiWUftWfSJI' ■ Cacy^lH *77 ftmmr UKj 05 Ira 



THt ORIGINAL 

msseum? if mm 




CfFMttnc f^urcefain 

FLUSHES UP TO 

seweft or SEprrc tank 

-No Digging Up Floors' 

INSTALLS EASY. ANYWHEPEt 



Write McPRERSON, Inc., Dept. PM 
Box 15131 Tampa, Florid* 33434 



A BUSINESS OF YOUR OWN 

^REPAIR HYDRAULIC JACKS -v 

“ Earn wn ie you kauri ..I tomt- Millions at 
jacks n gas slahwis, lotting Firms, rfc. 
nerd slicing. We sh-a* yem HPW. 5tar| 
ipuri tirr* in your baserrflfYt ff g^ege. 

Big Bppo'I'Jnily lar rnne k»nici. 

Writ* r*r f al dir fl*. Mi-1 ml tree beeis ofler 

HYORAITLIC JACK REFfl.tR MANUAL CO, IMG, 

rra. »m i »iHu» m*w. w » _j 





SPLIT-IMAGE TRANSIT 
The Mcit Revolutionary 
LEVEL & INCLINE 
MEASURE 
Ever Made! 

IDEAL FOR: 

CwttCuf plowing 
Cemintnr 
firitk laying 

cement 

Sumeyliig, 

Etc. 124-95 

plus 11.50 Pa-stage £ handling 
This Urn el* yei utulegly a*sur«Ltt in»(ruin*ei i nw< - 
tilfi li>tl and mriMirt* ■ c- r I i n >. d*wn Ir n fnwlifln -of 
jih Ituh, lAtkti bi.bbl>< tv p * Dr ttrlnj I^ddIe nbiDldr. 
It net rely indicate) level, but ihem cKMtly ha* much 
CD nvctiDn ii n reded. rust art ptriDn. using 1h< ■ nl I - 
1m*i< t#^f)*it fi*4 tifqil MJfHltS Vilh if,, cm ptr- 
Furm j_n> ktrullin-g, -i ne.li m • mi-imim*! jot Qiufkly. til- 
I! y. BwnrkHly-H mfftwrtt (JKlIn-ft t* tm tMr»- 

ti-ni p! * dim r it 23 f i.- r t . 

.ind fhnfk or ,W.tl. Jl.t dov fluwiri hark dfeWMiilr', 

J*W. HOLST, Inc. Bui- «FIT. it** t. «.» 

ilia. Rpa. dni»j + rv Shlni Tiki Eill Tawil. 4 I 7 JD 





Which one can 
do mo e for you? 



Here are three of the best places 
where you can buy insurance for your 
car, your home, and yourself. 

The agents at a 1 1 three ca n do a good 
job for you. 

But the agent alone - The Insurance 
Store -can actually do more. Because 
he offers you more. 

For example, the agent at Allstate 
sells only Allstate insurance. 

And the agent at State Farm sells only 
State Farm Insurance. 

But the agent at The 
Insurance Store offers you 
a wide selection of feeding 
insurance oompa n ies - 
including -us, Continental 
Insurance, 



Thp imurireti -Sim it A '-fr-ji.c-r ftark ri T hp- Crnicim^i!*' hHiy-thCr Cornp*nv 




And each one of his companies has 
its own special capabilities and ex- 
pertise , 

So whatever insuranceyou need, he’s 
m the best position to give you the spe- 
cific companies, policies, and prices 
that best match you meeds. And budget 
Today. there are over 6, 500 J nsu ranee 
Stones ready to serve you. 

To find your nearest one, just check 
the 'fellow Pages for the nearest agent 
listed under Continental 
Insurance. 

He offers you more. 



■t-ClC 



The Insurance Store 

featuring 

Continental Insurance 

F m m SutBiiiiane* of The Continental Co^pwatson 






A FLIGHT TO REMEMBER 

(CantinuBti lrom png a §3j 



observed heading West over Ireland, 
No one ever heard from them again, 
Levine's Bella nca waa grounded in 
litigation over disagreement* with 
an airmail pilot he'd hired, Toward 
mid-May, however, release of the 
plane became imminent. Chamberlin 
was to be the pilot Roosevelt Field 
hummed with takeoff rumors. 

On May 12, Byrd’s rebuilt Amtfrua 
was to be ferried from Te ter boro to 
Roosevelt Field for new test flights 
and last-minute preparations. Due to 
wet weather, a heavy roller had just 
finished compacting the dirt runway 
to accommodate the huge craft 
Crowds that had gathered to watch 
the much-publicized plane land that 
afternoon were puzzled by a tiny 
silver monoplane that circled the fluid 
several times and, at 5:S0 p.m., let 
down for a tidy landing. Fainted on 
its bare metal cowl was the name 
Spirit of St. Lnuix t Beneath a Ryan 
label, the rudder bore the telltale 
letter* NYP, for New York- Pari,*, 

Byrd gives up airstrip 

While people gawked, a lanky „ 
serious- facet! young pilot unfolded 
his 6-foot, 4-inch frame from the 
cabin door. His whole demeanor 
changed a lot of minds in a hurry. 

Within an hour of the unheralded 
arrival* Byrd had offered to forgo 
test hops to release the atrip for 
this young man's transatlantic take- 
off. Casey Jones, a famed aeronaut 
of the time, offered to hangar the 
craft at adjacent Curtiss Field and 
put crews at Lindbergh’s disposal. 
Critics vanished back into the wood- 
work. Knowledgeable aviation people 
at Roosevelt and Curtis* fields real- 
ized that this was no neophyte kid 
or Hollywood publicity stunt, 

"Here was an airplane constructed 
for one purpose: to fly the ocean,” 
wrote Lauren L), Lyman, then a New 
York Times reporter who got an 
early look inside. 

Decided only six months before 

Indeed it was, Capt, Charles Lind- 
bergh had decided only six month* 
earlier that hia years of barnstorm- 
ing and piloting mail plane.* through 
storms (on four occasions he’d had 
to "abandon ship" and take to a para- 
chute) would make an ocean hop 
seem like a breeze In the proper craft. 
In St Louis, where he headquartered, 
he found half a dozen public-spirited 
businessmen willing to back him. 

In December 192G, he registered 
with the National Aeronautic Assn, 
for the Orteig prize and went oh a 
research tour scouting for the latest 
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made 
easier, 

You Biready know about VISE-GRIP’ 

locking pliers, but did you know that VISE- 
GRIP makes otlnat locking Hand lools? Take 
any ol ihe th ree sues of locking "C" Clamps 
Or, (ry VISE-GRIP welding clamps and 
sheet metal loots. And get the Cham Clamp 
Pipewrench Ihai locks and holds anything 
ihe chain can be wrapped around 

For quality loots, see the entire line of 
VISE-GRIP worksavers. They make putter- 
ing easier. 

Available at hardware, discount, depart- 
ment and aula stores. 



C" Cramp 

(6, JJ or Tfl mai ImgtttflJ 



Chain Clamp 'PtpemwKh 




No tod kit 
is complete without 
VISE-GR1P locking tools. 




VISE-GRIP 




Sheer Ms-raJ Toot 



Walding damp 
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Prim ye-u-f own pitw. Wi i*mple {Actual 

JV~x41"-Hft ihevrd Dry 0rtt4fe|.*fl*lrilp*paT rtqu:rn 

r>tt kft* Sr Jhlalcr. PHfitor tSAlurri quirrh wood construe liwi 
using com n-.r.p hand loals -j r>c moloM or gvara and only one 
c-lc-clr e*i Eampwitnt, ■ standard lie'll 1 1 1 . r l r o | Order Mil 220 
conUmirg; fnri 24^35" iH*d1i flrt blue Jin* print pppar 
> IHufirjItd ^omlnKlien plant * Printin-p uiLtructtoni 
* Drantof 'H-spreduclcsn itthnlquti {How to copy lyplng. 
shoioi. alfc.ii. Paper di icounl price Mat Enckne it phi (1 rrn ; nq 
AlHh ane/ftoujirsli COVipSrriK. Bine 1 tTS 1. SeUlk, WA S1 1 1 1 




S*HE BY TfltM Om _• .. 'm , lij I.T,- 

Isminnp fcir nlhrr,. I jrn (t .* jii.‘|.: . i^Jie 

■.ild dtiifni . . . Hjuidd. fyniihCn. s.ihi|,.., 

L^rpaUBt UplK^trL. flu- ¥,.icli iikIikW. (earn 
■rH »l Pe nn|v 4 Jr* <Mlir„ , nurtnh. Ku-'i 
Pi*'* 1 . j41r«-. /ip. -Ull- . hn K? idninin mil cdL 

W L,r-|^ -. [■ . . , - .' 1 r -7 ■ F llul'i 

CiATWiJIlrtC «kl(* MCJ Birth St. tMpl fhj Bt*tA U3 766] 




WHEN YOU BUILD AN 
MAS /ynk CLOCK... 



IS THE DIFFERENCE! 

NEW 32-PAGE COLOR 
CATALOG shows 19 authentic 
antique replica floor, wall & 
mantel clocks plus the fine 
woods ■& imported movements 
to build them. Send Si for 
catalog & 1 of the following 
plans to build (check); Grand- 
father □ Grandmother □ 

Steeple □ or School □ clock. 
CATALOG AEONS 55* 

MASON & SULLIVAN 
Dept PM57,Osterville, Ma. 02655 
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YOU C1N DO II... 
SHE 

Hawk 

TUNE-UP EQUIPMENT 




fl 5 ypLif Ijclofv guarantee 
■ FRt£ lun** up guide 
p Far use Py pfofflsnorml qj novice 




DIAGNOSTIC ENGINE 
TUNI4JP ANALYZER 



Sup up to i qvjJitv igmhan 
tn4 lyni ujj ill p^rpqH imm. 
f«lunt N 1*44 fpm. dwHl 
irigli. poim t nuitimt irtd ftili/ 
tfflp m*iii dtgriit. Win hi on ft 

OtlcylMf, DdU toIm nd 

poll tivi AfrUrEivt jrijij™d 

d'AncfiYJl ™ Ltr inahn 1 h.i mp4 
Nttliiu. 




Only 



$ 23.15 



DELUXE COMPRESSION TESTER 



WITH FLEXIBLE NOSE 



m«4»i *m 



UphyitmI fit 114 & 1BMWI 
twin, screw ii» adiplir -Mith 
ttmAH *S(4 UH rtKH4 h*n1 
hr grl to spjffc plug *ic4-i. 
Puih Iwnon (English 

■nd Maine rtidiftjj, 

D and g-ljfc^end 




-LAZER LIGHT" 
PROFESSIONAL 
D C. POWER TIMING LIGHT 
WTTB INDUCTIVE PICK UP 

iwiiila 

HiiDgri dit i"itii cm 
FndtlCTIM cue* up SHnnpi 
itiracliY M ilMth pint *Tf. 

Ho rwid W rimflrt spark 
pliffl uriri. A'l sdrd slatr 
urcuitr^ produces brlllranE 
lAua Htula flrobt light with 
riittfhl-Ufff " X*n(m tube 

Wwlu 4! all tpatm. Ms* 
and low. For 1! yoH balta-ry. 
p»IU4t O* MJIlirr ground 




Only 



$ 32.95 



MAIL YOUR ORDER TODAY 
PALPAG. Dapi. ID 

P. 0 So> 1172. f‘icifsc Piliudai. C*. 90272 

m 310 * SSa.flfi * *1.E0 .tnpp.nu 

* JTfi « SB.K * SI. 00 shipping 

a 322 e S32.SE + SZ.OO iNppini 

No C.O.D. l • ICiJrfqmhj Rnidenti 6 % Satin Tail 

Nam* 

Addntt 

City Stata . 



A FLIGHT TO REMEMBER 

I'COJtfrrtu&d ffcwn ?35,i 

in planer motors, instruments and 

the like, Ry the end of February he 
knew what he wanted. Me flciv to 
Ban Diego and ordered from Ryan 
Airlines a special plane "equipped 
with a Wright Whirlwind JSC 200- lip 
radial air-cooled motor and Pioneer 
navigating instruments, including 
the earth inductor compass^’ He vir- 
tually lived in the plant through the 
construction period, 

He wanted a monoplane, he said, 
because the absence of airatrenm 
interference between wings fa prob- 
lem with biplanes) would allow it to 
carry a greater load p^r square foot 
of wing surface at higher speeds. 

Single engine a must 

Wasn't he taking a tong chance 
flying solo? No, There waa tittle likeli- 
hood he’d drowse off, he said. He’d 
be far too busy working his dead- 
reckoning navigation for a course 
change every 100 mites — about once 
an hour— to compensate for wind 
drift and magnetic deviation in order 
to maintain a straight-line great 
circle course, ‘'Resides," he confessed, 
4- I decided to replace the weight of a 
navigator with extra fuel for 300 
miles more range." 

Why a single engine? Multi engine 
craft had that many more chances 
of engine failure, he pointed out. 
If it happened early, it would mean 
dumping fuel and returning for an- 
other start. Further, a single-engine 
craft has less head resistance. His 
faith in the reliability of the new 
air-cooled radial engines was bound- 
less. He insisted that chance of motor 
failure was far outweighed by much 
better cruising range and "ability to 
reach the objective in the face of 
unfavorable conditions,” 

Unbelievable loads 

With Lindbergh on hand daily to 
answer questions, Ryan crews soon 
caught the excitement of the project. 
Working day anti night seven days a 
week, they modified their basic three- 
place production Model M-2 higb- 
wing monoplane to accommodate un- 
heard-of load and lift requirements. 
Wingspan was stretched from 36 to 
<16 feet. To maintain lateral stability, 
the tail had to be extended back 
two feet, which threw off the center 
of gravity, requiring the engine to 
be moved forward 18 inches. This 
meant the M-2 fuselage had to tie 
forgotten. They custom-designed and 
built a new one. The extra weight 
meant heavier landing gear with 
high wheel rise to absorb shock. 

So it went. Yet, only (JO days after 
the order was placed, Lindbergh took 



his plane on its first test flight. The 
Spirit was airborne in about six 
seconds within 165 feet, with 400 
pounds of extra gear. It hit a top 
speed of 130 mph — performances 
well above design specs. 

A few days later, flying over mea- 
quite near old Camp Kearney, the 
pilot’s clipboard with pages of vital 
flight data flipped out the window in 
a gust of wind. Circling, he watched 
it flutter into the scrub. Noting a 
small clearing nearby, he landed at 
Kearney and called Ryan for a spe- 
cial plane, which he flew in to the 
clearing. Though visible from the 
air, the board was hidden on the 
ground by the thick bush. He tossed 
a coat atop the mesquite near where 
the board should have been and took 
off again, It was 20 feet from the 
coat, FJut when he went hack in the 
me&quite, it was still hidden. Two 
(lights later, he Anally recovered the 
board with its irreplaceable data. 

Wicker chair for a seat 

The craft Lindbergh flew to Roose- 
velt Field on May 12, 11127, was — as 
he put it— “a plane unlike any built 
before it. 1 ’ Old-time aviators at Cur- 
tiss and Roosevelt agreed. The stan- 
dard Ryan M-2 had a 50-gallon fuel 
capacity. This one carried 450 gal- 
lons In an array of tanks filling the 
front end of the plane. The seat— 
Lindbergh replaced the leather one 
with an ordinary wicker porch chair 
to save weight-— was almost four feet 
aft of the normal position. A tunnel 
was built under the main fuselage 
tank so his feet could reach the rud- 
der pedals. 

There was no windshield — the for- 
ward fuel tank filled that urea. So 
the pilot could sec ahead, Ryan 
mechanics installed a periscope 
through the left side of the plane 
with a viewing lens extending from 
the instrument panel, Lindbergh, 
however, simply stuck his head out 
the window during landings and 
takeoffs. 

Strange shapes 

To shield the gas tanks, Ryan 
workers cobbled up a cowling, hand- 
hammered and shaped from bits and 
pieces of sheet metal. It looked awful 
until someone got the bright idea 
of spinning a carborundum disc over 
the surface to make a shiny pattern 
of "whirlics" on the surface, which 
hid laps and rivets. 

Beneath the instrument panel were 
rows of valves and pump handles fur 
hand-pumping fuel from one tank 
to another. Should an engine fuel 
pump fail, gas could be wobble- 
pumped by hand from fuselage tanks 
to a wing tank, where it would flow 
to the engine by gravity. Besides, if 
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the fuel in the nose tank were usual 
first, the planed center of gravity 
(CG i would move aft, with aerlnui* 
loss of longitudinal stability, So the 
pilot whh able to move fuel around 
to compensate. Lindbergh later ad- 
mit ted that ho sacrificed stability 
and let the CG move aft to reduce 
chances of nosing over in case of a 
forced landing. 

Other Innovations in the Spirit 
included her unique (for those days) 
stream lining. Despite its crudity, 
the cowling was faired into the 
fuselage to provide a smooth slip- 
stream, The for med-ply wood leading 
edge of the wing, closely spaced ribs 
and shaped balsa wingtipa insured 
accuracy of airfoil contour. All ex- 
terna! struts were covered by stream’ 
lined aluminum fairing to decrease 
resistance. Even the wire wheels 
were streamlined with doped fabric 
crudely laced to the tires along the 
tread edge. Under identical load, the 
Spirit achieved a top sjieed 10 mpta 
higher than the Ryan M-2 with the 
same engine. Minimum speed was 
H mph lower than the M-2, improv- 
ing stall characteristics. 

Bad Atlantic storms 

For a week after Lindbergh’s ar- 
rival at. Roosevelt Field the rain 
never let up and the North Atlantic 
was black with storms. May 20 ar- 
rived dripping, but forecasts were 
betters The pilot, who'd spent Ihe 
night checking his course data, was 
out Eong before dawn to supervise 
last-minute installation of u baro- 
graph in the Spirit at the Curtiss 
hangar and towing of the plane 
across to Roosevelt. tJy 7 t4(l it was 
fueled and at 7 ;52 a mechanic spun 
the propeller, while more than 1000 
people Watched from the fences. The 
engine caught, and he revved it to 
check the instruments. Two men 
pushed against the wing struts 
to help move the overloaded craft 
on the soft ground. It wobbled 
precariously through a couple of 
puddles and slowly, painfully gath- 
ered speed while everyone but "L in- 
dy" held his breath. Halfway down 
the runway he was still on the 
ground, "‘it was apparent then I'd 
clear the obstructions at the end,' 1 he 
Haiti easily Eater, No one else was 
that sure. He cleared the parked 
steamroller by about 10 feet, ac- 
cording to Lauren Lyman, who Was 
hiding behind it i Lindbergh said 
15), and telephone wires by less ( he 
said 20). Uut he was off. 

Skimming the earth 

Along the New England and New- 
foundland coasts he flew as low as 
10 feet above waves and trectops to 
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all season Comfort 
Systems can save 
you money. 



If you heat with electricity... 
Amana Energy Saving Heat Pump 
Systems can save you 26% to 
6i%* in heating costs compared 
to an electric furnace,,, and 
give efficient summer cooling. 




If you heat with gas,.. 

The Amana Electric/Gas 
Cooling-Heating Unit, ., reduces 
your gas heating fuel 
consumption by up to 19%**. 
and gives summer cooling, too. 




Amana He?.] Pumps offer total year 
'round comfort at an exceptionally 
economic operating cos! with extra 
efficient heating and high efficiency 
cooling Energy Efficiency Ratios 
(EER's) up lo 7 3 Btuh/watt Choose 
from a complete line ot heat pump 
systems, remote and packaged units 
id fit your needs. 

* Based on design conditions and 
Seasonal Performance Factors for 
these cities: Minneapolis. MN- 
£6 50% Savings; Kansas City, M0- 
44 13%; Philadelphia, PA- 40.72%; 
Atlanta. G A— 61.39%. Savings will 
vary with climate and weather 
conditions. 



The perfect system for complete 
cooling and heating. Amana s 
exclusive Heat Transfer Module 
(HTM™) and ouldoor location 
provide remarkable efficiency and 
savings. Saves space, too. Pfus you 
get electronic ignition that eliminates 
the pilot light and stops fuel waste. 

** Based on Institute of Gas 
Technology laboratory tests and 
projected performance lor an 
eastern Ohio city, compared to 
published performance tor 
conventional furnaces. Savings will 
vary with climate and weather, 

HTMisa r&Qi sterna irade mark of 
Raylfieon Company. 



Amana home comfort systems can save you money with reduced operating 
costs And they're backed by over £0 years of air conditioning and healing 
experience. Find out more. Contact your Amana Dealer, or write 
Dept. G-227, Amana Refrigeration, fnc., Amana, Iowa 
52204 Start saving now! 
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energy savings now. 
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Quality Battery 
ClockMovements. 




$ 050 Regularly 
O $12.50 
3 for $21 

( s/upperi prepaid) 

Genera/ Time 
GT-360 



The all-new economical transistorized 

GT-360 from Fort Products. 

* Completely sell-starling 

* Runs for average of one year 
on standard battery 

* Mounting hardware, minute, 
hour and sweep second hands 
included 

* 3-1/4” x 2 1/2” x 1-3/ 16" 

All movements guaranteed! 

Large inventory of other battery 
movements — send lor free brochure. 




AU. residents 
add 4% tax 



Fort Products 

P.O. Drawer 177, 202 Pblrician Diittfe, 
Spanish Fftrt. Alabama 36S27 
Telephone eiders 205/626-9109 

Building 
a sailboat is 
almost as much 
fun as sailing 
one. 

Here'S all you 
need to know to 
build your own 
sailboat for a$ 
little as $200. 

And where to go 
for the hardware 
and low-cost 
sails and rigging 
materials you'll 
need 

Contains fully detailed instructions, 
drawings and measurements for a 
super-simple lakescow, a high-speed 
catamaran and a traditional skipjack. 

Basic sailing instructions also in- 
cluded. 

128 pages. Hardcover. S9.95. 
Paperback. $5.95. 

Ask for It now 

at your favorite bookstore- 

CHILTON BOOK COMPANY' 

Radnor, PA 1MM 

G book, US CL " 
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A FLIGHT TO REMEMBER 

f Camim rflL] 1 from pafl ri 237 ) 

avoid wing and carburetor icing, He 
was reported over St, John's, New- 
foundland, late in the afternoon, 
When that was announced at Yankee 
Stadium that evening, 40.000 fans 
watching a Sharkey -Mahoney fight 
stood up, bared their heads and 
prayed for his safe arrival in Paris, 
Lindbergh's total cargo for the 
trip consisted of a box lunch ihe ate 
half a sandwich during the flight}, 
and emergency equipment including: 

■ 1 rubber raft, pump and repair kit. 

* I gallon canteen of water, 

* 1 Armbrust cup (to condense mois- 
ture from human breath into 
potable water.), 

■ 5 cans of Army emergency rations. 

■ l hunting knife, 
i I ball of cord, 

■ 1 ball of string, 

■ 1 large needle. 

■ 1 flashlight, 

p 4 red flares in sealed tubes, 

* 1 match container with matches. 

■ 1 hacksaw blade. 

None of these were ever used. 

IPs 3610 miles to France 

Lindbergh's course was as carefully 
plotted as everything else. Total dis- 
tance from Roosevelt to Le Kourget 
was 3610 miles, but from Newfound- 
land to Ireland was only 135G, A lot 
of that distance he flew 10 feet above 
the whitecaps so he could observe 
the spray force and direction to fig- 
ure his drift accurately. With rea- 
sonable navigation, he pointed out. 
he could reach the coast of Europe 
300 miles off course and still have 
enough fuel to reach Paris. He'd 
studied the. coastal terrain so he’d 
know where he was: Ireland is 

rugged; England hilly on the coast. 
Era nee low on the coast and Spain 
mountainous. Once sure of the coun- 
try, he could pinpoint himself by 
rivers, towns and railroads. 

Actually, he came in right on the 
nose. Off a rugged coast (Ireland! 
he circled fishing boats, his wingtip 
skimming wave tops, and yelled out 
the window: “Which way is Ire- 
land?” The fishermen shook their 
heads in uncomprehending amaze- 
ment at this madman. He gave up 
and followed the coastlines. 

At 10 p.m, Paris time Lindbergh 
circled Le Rourget, landed and start- 
ed taxiing back ten the aerodrome. 
He never made it. The plane was 
confronted by thousands of people 
racing toward it. He quickly cut the 
switch so the prop would n + t mas- 
sacre them and got out to draw their 
attention from the plane. His feet 
didn’t touch the ground for an hour. 
fAn earlier nonstop transatlantic 



flight was successful, but Lindbergh 
was the first to make a sob crossing 
and first to fly from New York to 
Paris. In 1919. Capt. John William 
Aleock and Lt. Arthur Whitten 
Brown made it from St. John’s. New- 
foundland, to Galway, Ireland, in a 
twin-engine Vickers. An even earli- 
er crossing was made by a LhS, 
Navy crew in a Curtiss flying boat, 
but this was not a nonstop flight.} 

There's a new Spirit 

This month Lindbergh's historic 
accomplishment will be uniquely 
celebrated. A replica of the Spirit 
has been built from original blue- 
prints by the Experimental Air- 
craft Assn, (EAA), a society of 
aeronautical engineers amt enthusi- 
asts. EAA members Paul and Tom 
Poberezny, famed for their engineer- 
ing skill with unusual planes, are 
overseeing the project to insure au- 
thenticity. Engineer Mike Heuer is 
in charge of the construction. 

Some variations from the original 
are needed to conform with modern 
FA A regulations. Landing wheel 
brakes and tail wheel have been add- 
ed. Plexiglas replaces the cowling 
for visibility but* says Heuer, "this 
will be replaced by ‘whirlied,’ metal 
when the plane is on display.” Radio 
and VHF navigation equipment have 
been installed, along with a single 
130-gallon wing tank. "This will en- 
able the pilot to sit up front; there 
will he a seat behind for a pas- 
senger,” explains Mike Heuer, 

St. Louis celebration 

The new Spirit will take part in a 
50th anniversary celebration of the 
Uhdbergh flight, featuring an air 
show, banquet and presentation of 
the first ” Spirit of St. Louis Avia- 
tion Award” to ”a person whose 
life and career have made a signifi- 
cant contribution to the advance- 
ment of flight.” All of it will happen 
during the weekend of May 20-22, 
sponsored by a group of St, Louis 
civic leaders. Then the new Spirit 
will be flown on a duplicate of Lind- 
bergh^ July-to-November national 
tour following his return from Paris. 
L Indy's tour was designed to dem- 
onstrate the viability of a fledgling 
aviation industry. The new tour, 
funded by the St. Louis group spon- 
soring the celebrations, not only will 
put an exclamation point to that 
concept, but will emphasize how far 
aviation has come since Lindbergh's 
spectacular tninsoceun flight in 1927. 

Meantime, anyone interested can 
ace the original Spirit „ still intact. 
It's hanging just Inside the entrance 
of the Smithsonian Institution’s new 
Air and Space Museum, on the Mall 
in Washington. D.G. * * * 
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Earn as You Learn 

Soon after receiving the 
material you can begin mak- 
ing big money Wilhin a tew 
hours you'll be able to pro- 
fessionally tune-up lawn mow- 
er engines. Soon you will 
be able to offer □ vanely of 
services to yOur customers 
that wall mean more money 
fo* you, 

Start In Spare Time 

A lawn mower repair shop is 
ideal for earning extra cash 
in you r spare time. You decide 
whan la work . the hours to 



work Working evenings and 
on weekends you can easily 
earn from £12 to £18 an hour. 
Working full lime, your money- 
making potential is almost 
limbless' 

Ideal Year 'Round 
Business 

With experience you II be able 
lg service smalt engines simi- 
lar to Lawn Mowers, such as 
Snow Blowers, Generators, 
Mini-bikes. Go-carts, Tillers 
and many Snowmobiles. 
Cham Saws. Paint Sprayers 
and others. All mean extra 
money in your pocket 1 



Foley Shows You How To 
Make Money In This 

PROFITABLE BUSINESS 

For over 50 years Foley's been helping people 
just like you start and maintain profitable busi- 
nesses of their own, Foley's NEW Lawn Mower 
Repair Program shows you everything youll 
need to know. No mechanical experience is 
needed Everything is m easy-to- understands 
nontechnical language with many helpful illus- 
trations- You receive all the material and in- 
formation you need to operate a successful 
business 



23$ 



MAY i $71 





BEST NEW BOATS FOR BASS 

fCo/ifr/mn-d itom p ane 35 J 



> THE COMPLETE GUIDE TO 

! KIT CARS 




IN ONE 
SUPERCATALOG! 



& ACCESSORIES 



Tht nt«<Lh. and mail campS*!* lu-par 

calalag oF (nlari^D'liari for ill* IsH cor *aihin«n1 
and aula hobbj-ln D*tailli *r>d 

datcrlfriiMia an all llialilti ■ man) ipaa n**«rfcn*w 
t-iCiiad. Ev*iy uipaci Hlicuiaad In rf*plh. Han- 
dr*d* *F pJiniaa, ipaei, and 1*sh dado-. Hug ■ plant 
t*efiun a* paHarmaM*. *fanawy. trim, and «■ 
B— All 




iriMJCJts « warns * ijmeuii * pant 

*VADfTIRl * TtUCM • S BCCIfJ • HDf 



- CHASSIS PREPARATION * COMPLETE PHOTOS 

* PtlCEI COMPAJtlWNS * (DIAGRAMS SPECS 

• DETAILED DESCRIPTIONS • ASHFARLlf STEPS 

- tfHMIlAH DS Of PARTS 



• MUCH MMf 

SHWl5 !P* ll H 1 *}TOr 

ASFTO IHKIC, be. 
p.a, o*i mti 
WEnlljU Alt lttW 




NAME 

S TREET 

cm 



STATE 



IIP . 



f M j 14 Hi »*rt#r ftfrFudrf Jf Ihl Carfi^r# f+Fy Sfliiifiid 



HOW TO GET RICH 




hQtt jHJgj f.i.n nan ■ pCLllratJlt anSe? tub 

biifcia a* your owfi — n gmr Irom j-unr harna III 
4 iahMloi- i buamesa! Hl p-iing atfi n-.fii ing 
ciiaioqi Jf-d pockflir^ “5*1 pngiits rtaily — 
35 c-ockvaarh We'l r>e'p >ij -u sr like 
wij h-ijltiijd hAAl 5 iyi#>i Hp rccai isil & +00 -cash 
<ftif idQ (MS lid-i-l yS4i m man grda i Win le 
for "rot boc'k and c ot pif-Fc I’elaiis 



MaH Ordn AnMittM, |iK, r D*fd- TH Maatnla, H J, 5fSAS 




Him if An ftf lord a trip boat wJlih tha co-fr'cl bf 1 al you< 
living rtmm. It wakghi onl| 300 pound* and l| aatlljr 
Inniportad an a standard Ita tbad trallar. 



► DttMAMLEi On* placa maMad potyatFrylwi* pwnIkMma illM < pnh 
etei*0-e*ll uiaihuii room. *ton-pBllu1kng , IrnparvHHia la nil walp 
■nd eh*mk#l*_ viiiwilfy ln*f*uuel«bl«. um^kihii. and 
matatonarc*' frSw 

• CK/JCK A 3SFMAJ.T: EMj » »H »(*** «*n^V* wHh 

pantDcnl, uahvnlatd Itimt*. aliHulnum laHl, a taping and 
Nardwara, 

* liMJATUT; 0v*-Fn*i * pomppi **fcil-wt* hold u# a lm *4 oihar 

IhingT ipp-. (ha tfttfc*. *4 r-f*l i*fr*. 

■ SAVE JD-4SV Buy faelory <fl*ael »n*tpr». 

Fm Inlannattxi (IraiLidlng friclurat and twialriKlIan ptonaF nn 
Dura Flgai'a pwilron hi la. earal II DO 4a: 

RDTQC AST FLOTATION PHODUCTS 

Dapanmant M . HH N. Filwlaw Ar* . St. F-KjI. Wmaafria Util 




B.A.S.S. Champ afloat shows aluminum hull with modified-b design that allows soft, 
safe Out last ride with only 35 outboard horsepower pushing the hgh| rig to 35 mph 




Newest from Grumman, the 3.3 {meter} model meets I he latest level (lotaiian re^ 
quire merits and takes a 10- hp motor. The aluminum hull has V-lorm wilh si rakes. 




Glastron rates pll-rew 17-loot, high-performance HP-171 at up to 140 outboard 
power, 5ullt-ins include two live-bail wells, foam-insulated ice che&i, foam notation. 



footing, Note if it has foam installed 
out of sight for sufficient upright 
notation as well. 

Even a low-priced mode] should 
offer a control console with wheel 
steering ^ for adequate safe control, 
no outboard of over about 20 hp 
should be tiller-steered in a small 
boat. The console should also have 
space to mount a fish finder, and the 
foredeck will need space to mount 
an electric outboard. 

Converted John boats with added 
swivel seats and a name change are 
not the answer. So flat-bottomed that 
they're likely to pound in even a 
gentle chop, the Johns and simple 
skiffs are fine for their drift and 
troll-speed duties but are less satis- 
factory for chasing Inrgemnuth lupk- 
ers in comfort when it's necessary 



to cover a lot of lake miles to And 
the likely holes. 

Newcomers 

But this new trend to lesser cost 
and power will let a lot of new fish- 
ermen join the basa-c baser ranks and 
there is nn reason that the money 
saved cannot be invested in popular 
new gear like meters to read the vital 
oxygen percentage in the water, 
underwater scanners and recording 
printout depth finders, CB radio or 
even VHF marine models, selective 
12 or 24-volt electric trailers, electric 
anchor winches, fancy built-in cabi- 
nets, Navy tops and the rest. 

It's a safe bet that no fish will 
notice the lack of expensive metal- 
fiake tops idea when you 1 re lifting 
him aboard, * * * 
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FASTEST «NDV EVER! 

(Continued Horn pfloo9ij 

rit in shortened event of lant year, 

Penske’s prediction 

Roger Penake, on the other hand, 
walks right out to the edge of the 
iimh with: “Conditions being favor- 
able, I'm sure there’ll be people over 
200 mph- In fact, I think the front 
row will all be over 200 mph!' 1 

Ironically, the new Me Larons will 
look something like last year’s Ea- 
gles, a design which builder Dan 
Gurney is abandoning for 1977, Gur- 
ney's new Jorgensen Eagle for 
Puiicho Carter will be a slimmer car 
with radiators moved back into the 
nose (see Import# and Motoraporta* 
page 16, April *77 L “It lonka like it's 
going to be fast in the corners a a 
well as on the straight," confided 
Gurney after early testing at Oil- 
tario, “Our intention is to be able , 
to be the fastest of the new crop of 
cars." 

Certainly one of the most famous 
names in Speedway history is Fur- 
nelli Jones who as a young man was 
the first to break the loO-mph bar- 1 
rier 15 years ago. \'mv appearing as I 
an entrant instead of a driver, Jones 
will be fielding cars that are updated 
versions of last year’s Pa rn ell i -Cos- 
worth, 

It was Jones’s team that conceived 
the idea of running a turbo-Cos worth 
on the United States Auto Club trail, 
a series of races that includes the 
Indy 500. Like the McLaren M24, the 
Pa nielli was in ilue need heavily by & 
Grand Prix car, in this ease it was 
the Farm?] It driven by Mario An- 
dretti during the 1975 Grand Frix 
season. 

Two-time winner A1 Unaer scored 
two victories with the Parnelli-Cos- 
worth last year including a 500- mile 
event at Pocorto. 

Does the man who first went 150 
mph at Indy think someone can go 
200 mph? “ L It depends on a lot of 
things," says Jones, “but 1 don't 
think it can be done. Well, let’s say 
this," he adds, “I don’t think it can 
be done legally,” 

A major contender 

Always a contender, the irascible 
A.J. Foyt will be driving a car with 
an engine carrying hts own name. 
The Foyt engine,, like the Cos worth, 
is a VS that was designed with Ford 
money several years ago. His cars, 
called Coyotes and sponsored by Jim 
Gilmore’s broadcasting empire, seem 
to be struggling to keep up with I 
everyone one year, then simply fly 
away from competition the next. 

Will A.J, bring a new Coyote- 

>‘P!ea 5 -!? fur rv fc> pnr;,? I }42j \ 



Here’s How Herman Builds 

a Better Boot 



Better in quality. Better in workmanship. Better in value. 
Better in comfort. And that’s what counts. 





Your feet will feel tbs difference the first 
time you try on a pair of Hermans. This is a 
gutsy boot! No shortcuts in manufacturing. 
No substitutes for quality,. 

Take the upper leathers, for example. Full 
grain cowhide, to stand up to the job. And 
inside, a full length leather covered cushion 
insole with side arch and metatarsal pad for 
all-day support. 

the sole. Herman selects the right ma- 
for the work your feet have to do. 
Neoprene crepe. . .cork. „ .themigum, . . 
VIBRAM® 

Herman builds boots in 93 sizes and widths, 
A to EEE. You walk a lot? On your feet 
most all day? Then try on a pair of 
Hermans and let your feet feel 
the difference. 



Style shown: 71 E4 



Fimout HERMAN SURVIVORS^ 
■H-Mfljttd to mi mu* (4 JO dogretx. 



JOSEPH M. HERMAN SHOE CG, P INC. 
Mi 1 1 is, Massachusetts 02054 

For free color ca talog 

and name nf nearest deafer, write Dept, 77-55 



ARTERIES 

CAN CLEANSE THEMSELVES 

A STARTLING NEW DISCOVERY Advertisement 



A startling new discovery shews how arteries 
can cleanse themselves without surgery. Just as 
your skin can cast nut thorns, your arteries can 
cast cut lumps when you stop building them 
up with the wrong foods. People say things like: 
”1 learned how to eat, and avoided major surgery. 
Mo pain, no scars! Saved thousands and didn't 
miss a day's work. Now my arteries are clean 
all c«r, not just where they wanted to cut me. 
My anginal chest and leg pains are gone! The 
pulse is Strong in my Tegs again! Cholesterol, 
blood pressure, and tri-glycerides are reduced 
to normal. Ear noises and dizziness are gone, and 
my memory is belter. I learned how to control 
my weight, yet eat like a king! Tastier food, 
less kitchen work, less cost. No more blackouts! 
No more standing still while the pain fades!” 



You can read all about it In an exciting 
booklet by the original discoverer. Jt tells which 
familiar foods to eat, and which to avoid. How 
you can eat many of the rich and tasty foods 
denied you by the old false theory, while your 
own natural blood flow washes your arteries 
clean. No extra cost or risk. The booklet is fully 
guaranteed: Return for refund if not satisfied. 
Over lGO r OOO copies sold. Don’t lei yourself or 
your loved ones suffer and fade away from 
hardened arteries, heart attack, or stroke. Get 
your copy of the 46 page booklet “Stale Food 
n. Fresh Food" by Robert S, Ford, only $4.48 
plus 52< postage, $5.00 total Order your copy 
now, from; Magnolia Lab, Dept A 6, Box 130$, 
Pascagoula, MS 39567 Order for gifts to your 
friends and relatives aha. @ R, S. Ford 1976 
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FASTEST INDY EVERT 

{Continued ffo m pngv ?4t} 

Foyt to Indy this year? Weil, no 
one's entirely sure, but everyone 
knows that A.J.’s got the Htuff to be 
either the first man to go over 200 
mpb at Indy or the first nian to win 
a fourth Indy 500- Or both. 

Jane! Guthrie's car 

Lest it be thought that the famous 
four-cylinder OffCnhauswiF engine is 
death con aider the fact that Roger 
McCluskey eased his Lightrting-Qffy 
up to 198,7 mph in tire testa at Indy 
Is at summer. That car, by the way, 
has been sold to Rid la Voldatedt for 
Janet QqLhrie to drive. This could 
be the year that Tony Hillman haa 
to abandon that famous and drama- 
tic line, "Gentle men, start your 
engines! 11 ' 

McCluskey will be at the helm of 
a brand-new Lightning, as will two- 
time winner Bobby Unser. The new 
Lightning curs were designed by 
Roman Slobodynskyj who did the 
current crop of Eagles for Dan 
Gurney (but not the new onej, and 
there could be as many as seven of 
them at the track this year. 

The Wildcats 

Not to be left out arc George 
Bignottfs creations. They're called 
Wildcats and will be driven bv Wallv 
Dallenbacb and 1976 USAC National 
Champi on Gordon John cock. Gordo, 
lady winner in 1973 in a Bignotti- 
prepared Eagle, had the Sinmast- 
apon sored car in the middle of the 
front row last year so it’s a proven 
fast car, 

“They’re going to go 200 mph at 
Indy, but it won't be during May," 
says Bignotti. "I think it'll be 
during the off-season when the 
weather's cool. Unless it's a very 
cool day, 1 don't think wait see 
£00 mph." 

Mora blown engines 

Most everybody agrees that the 
removal of the pop-off valve during 
the race is going to mean more blown 
engines and less car-to-car dicing 
because a driver can dial up a little 
more boost to whiz away f rom some- 
body who’s closing. But at the same 
time, he risks ove stressing his 
engine. 

And 200 mph? Well, it could hap- 
pen. But it’s going to take an op- 
timum day— cool, no wind— and a 
perfect bp to do it 

But the driver who does it will 
carve a special place for himself in 
the record books. And there are 
going to be at least a dozen drivers 
at Indy this year shooting for that 
record. * * * 



TENNIS BACKETS 

(Contimi0^ Itoffl pago Q6) 

graphite or composite rackets. 

■ But prow always hit the bull with 
the center of their racket string**. 

Tennis racket manufacturers seem 
to think eo> but the pros themselves 
often disagree. “Hardly anybody, 
amateur or top tournament profes- 
sional. can consistently hit a ball 
with the center of the strings," say a 
Vic Braden. “It's so unusual that I 
remember years ago when Pancho 
Gonzalez and I walked into the Cha- 
pul tepee Tennis Club one day both of 
us stopped in our tracks because 
Rafael Osuna, the great Mexican 
player, was practicing and he tray 
catching the ball dead center time 
after time. That's very rare." 

■ Then 1 should piny with Hie 
racket my favorite pru uses. The re 'a 
no telling, but it’s certainly not crit- 
ic al. Your favorite pm could prob- 
ably play and win with any of a 
dozen rackets. Some do t almost.; 
Swedish star Bjorn Borg uses u Ban- 
croft racket when he plays in the 
U.S., a Bonn ay model in his Euro- 
pean appearances and a Sluzenger in 
Australian tournaments, because he 
gets paid hard cash for it. In addi- 
tion, professionals often string their 
rackets very tightly; the same 
racket more loosely strung for an 
average player’s game is a different 
animal. 

■ Graphite rackets “damp" vibra- 
tions. Their manufacturers make 
that claim, but it’s relative and per- 
haps, depending on the particular 
racket, even false. One of the prob- 
lems is that manufacturers bench- 
test rackets that are firmly gripped 
by a vise-like support, and the re- 
action to shock is entirely different 
than it might be in actual play, 

“In play," notes Gideon Ariel, “the 
racket and the player's arm rotate 
as a unit from the shoulder, and 
among other things this establishes 
the racket's center of percussion at 
somewhere down on the shaft, near 
the throat, mot in the center of the 
strings, on the so-called 'sweet, spot/ 
So T because the ball strikes any 
racket at a point other than the cen- 
ter of percussion, vibration pattern 
resonances result, and the behavior 
of the racket Is often unpredictable. 
In our computer simulations show- 
ing vibrations transmitted to the 
racket grip, some of the graphite 
rackets were fjwse than other kinds," 

Right now, there is so much dis- 
agreement on the role of vibration in 
tennis elbow, and investigation is in 
such a preliminary stage, that the 
player pretty much has to experi- 
ment for himself if he is prone to the 
condition. 



The medical profession tends to 
recommend a flexible [metal) racket 
to absorb initial shock; researchers 
like Ariel say what happens to the 
racket after the initial shock, after 
the ball haa left it, may be more of a 
factor in causing tennis elbow than 
the impact itself. When it cornea to 
vibrations, "similar” materials — 
metals — are least effective in damp- 
ing and actually amplify vibration, 
while “dissimilar" materials tend to 
damp them. Few are more effective 
than that natural composite of cellu- 
lose and resin we call wood. 

N But wood racket* get worn out. 
mushy, after a while. Maybe so, but 
it takes a lot of hitting tennis balls 
before that will happen, Roy Emer- 
son tells participants in his tennis 
clinics a favorite story about the 
great Aussie player of 30 years ago, 
John Bromwich, “Bromwich played 
with a heat-up old wood racket strung 
like a fishnet,' 1 says Emerson, “and 
won with it, much to the dismay of 
his sponsors, the Slazenger people. 

“One day. after running through 
an opponent, 6-0, in the first set, he 
broke a string on the old bat and 
they rushed a new one out to him. 
Bromwich easily closed out the sec- 
ond set, 6-1, but when he lost that 
one game you could sec his expres- 
sion change. Barely maintaining con- 
trol of himself, he finished the match, 
stormed off the court cursing his 
‘bloody new racket’ and then immedi- 
ately threw it away.” 

For most of us “intermediate" (or 
struggling to be) tennis players, the 
point should be clear. Of the several 
courses open leading to improvement 
in our play, buying a new racket 
seems to offer the lowest percentage. 
Hitting the ball, even perfectly, is 
after all only part of the game. And 
while more research into tennis el- 
bow anti related afflictions is sorely 
needed* all authorities agree that 
poor stroking technique- — not faulty 
rackets — ts the leading cause among 
amateur players. 

"In our studies among hundreds of 
students of the game,” says Vic 
Braden, "I've found only one occa- 
sion where a significant improve- 
ment in play can be related to equip- 
ment. That’s when you break you r 
racket and have to borrow one. Quite 
often there’s an immediate lift to 
your level of play; we attribute it to 
relaxation— the pressure's off* you 
can't be expected to perform well 
with a racket you're not used to, and 
so forth. We also find this lift lasts 
about as long as it takes you to go 
out and buy a racket just like the one 
you borrowed, then you're back to 
your old game again." 

In tennis, it seems, technology is 
no panacea, * * * 
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AMO'S WAGON 

{Co.nl'_n -j p,d lr ;j "' os go ¥2} 

car, hut this Pacer wagon tops them all. It's 
the ultimate in design— utilizes every inch of 
interior apace. 1 think it could have a little 
more powerful engine, but Pm getting lo to 1 
19 mpg* which in pretty pood,. The car la well 
put together — hood, doors., hatch fit almost 
perfectly* The paint job could be better, 
though. The design width, short wheelbase* 
visibility, rifling comfort, utility — I don't see 
how they can imtfrove on it" 

A Kew Hampshire machine designer adds, 
wanted a small wagon for a change and 
consider the Pacer the best-built, roomiest 
and moat comfortable. It's extremely well de- 
signed. with good, rugged construction when 
compared with other small cars. I'm com- 
fortable in it (I weigh 2&0)„ appreciate the 
rack-atid-pinion steering, get good mileage 
compared to my I m pa la, and although it’s a 
little light in. the rear it performs well in 
snow. About the only thing they can do to 
make it a better car would be to raise the 
brake pedal one or two inches, I keep getting 
my foot jammed under if' 

And an Ann Arbor art pro feasor opines: 
"It’s fun to drive, sporty enough to appeal to 
our teen-agers, has excellent viskm, and 
starts perfectly in below-zem weather. I’ve 
always liked AMC products — drove a Facer 
as a loaner and thought it was excellent. I'm 
very pleased with the car,' 1 

From an Arizona retiree; "The Facer is in 



Thla ia about average 
Some 29 percent said 
th#y‘d expacled b«tler. 

Wide doors surely 
help, and you don't 
gel all (angled 
up in harntattt. 
Dealer service and 
sale* deparlmenl* 
qQl high marks 
generally. 



Evan backing oul ol 
driveways, you don't 
-d| have Id worry 
about not seeing 
low obstruclloris. 



a class by itself. Its styling is so different 
that a person either likes it or hates it at 
first glance. All other American cars are 
‘me-toos,’ and for $5000 we wanted a differ- 
ent-looking, good, basic car, not just & dif- 
ferent paint job. Overall quality is excellent. 
It needs bumpers, though, that aren't paper- 
thin and weak, so we can mount a hitch to 
► them. Very easy to gel in and out, easy to 
unload; quiet engine at any speed." 

A California engineering design manager: 
"I enjoy the Pacer’s handling and looks, and 
^ I think that, being Number Four, AMC tries 
harder to please the public. Workmanship is 
good, but the carpeting oil the rear liftgatc 
ought to be stapled on better. Comfort rates 
excellent front and rear. My greatest com- 
plaint is with the dealer, who seems to do 
more harm than good, especially on warranty 
problems. My rear U- joint clanks going into 
reverse. The dealer tells me he'll fix it, but 
when he fixes one thing he damages another 
due to carelessness — scratches the paint, etc. 
I rate the car's general engineering good, but 
the local dealer has a way to go." 

A 27-year-old full-time student in Houston, 
Tex.: “The futuristic design really got me — 
no other car looks like a Paver, The power 
steering went out soon after I got the car. 
The dealer replaced the whole unit — a one-day 
job — and I was given a loaner. I'd rate the 
dealer about the best in town. And the car 
has lots of room Inside, gets good gas mileage, 
handles gre.it, rides like a big car. I have no 
complaints — 1 like the Pacer/ 1 * + * 



TWO WATS TO TAKE A PIT STOP 




The Kodak Tele-fnstamatic &QB 
camera lets you take two kinds of 
pictures without moving a step: 
normal shots and telephoto shots 
Just flick a switch and take your 
pick of pictures. 

The Tele-lnstamatic camera is 
pocket-size so it s easy to take 
along. And it's easy to use for big 
color pictures (3Vz"x4 T4"}. You 
can own your own for less than 
$39. Complete outfits with Kodak 
color film and flipflasb are a few 
dollars more. Prlt0 ** io 
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Own your own Kodak Tele-Instamatic 608 camera 
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KEEP IN TOUCH FROM ANYWHERE 

(Continued fromjfjag K U) Q) 



BUG SALE! 



Sale extended for 
a Limited Time... 

ACT SOON! 

AQUABUG! 

Our 1 1 pound AquaSug is the best- 
running, and best-selling ultralight 
outboard motor in the world. But did 
you know that it's afso the feast 
expensive outboard in the world? 
Get 'em while we got 'em. 

PRICE CUT $40! 



J4S9-OT 

SALE! 

149*5 



SUPERBUG! 

The IS pound SuperBug runs as 
powerfully as Evinrude and John- 
son's 32 pound. 4 hp motors. . . but 
is $ 1 65 less expensive! [ 1 t 's J I ghter 
and less expensive than their 2 !) 
Just super for 2000 pound sail- 
boats up to 21 feet long. 

PRICE CUT $40! 



5 ALE! 
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BIKEBUG. . NEW! 

An 11 pound BikoBug engine fits 
any bike you own. and together 
they can exceed; the perform- 
ance of motorized bikes that 
cost up to $600! Compl etely 
automatic from choke to 
transmission, it gets up to 
300 MPG, and is the ONLY 
bike engine guaranteed for 
a fuN year, 

PRICE CUT $30! 
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SALE! 
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AQUABUG INTERNATIONAL, INC. 

Qep I HLEBl 00 M wteK Rtf . Hockviito Centre. N Y. 1t57O/tS10J 336-8217 



N.irne 



Addr«s . 
City. . 



Siam. 

zip — 



□ BanWmsfiMid □ W*st*f chanfle 

t — — Exp. 

□ Cashier u chwfc . efwck, M O. 



PLEASE RUSH ME: 

□ AQUABUG.,. $149,95, 

pi us §7 for p£>sTlkqi; han :j| nq A 
insurant* 

□ SUPERBUG . S249.95, 

flflus tiOtcf pn^l^g-e. nandiine.4 

-niwrBrKifl 

□ BIKEBUG ... $169.95, 

S>us liorcf LtOfil-Sgt 1 lianUUng £ 
rflSufSflC# 

□ FREE BROCHURES 

N Y. RMidenm Atld Tt* 



Unlike at must anything elae, the coat of thla service 
ha* been getting cheaper. In New York City, you can 
now get on the beeper for per month if you own the 
equipment, or $25 if you rent, it. With nearly 600 radio 
paging companies now in the United States* and with 
more than one company often serving the same area, 
competition is likely to keep costa low despite rising 
demand. Only the price of the paging receiver, at about 
$250, re main si, at iff. But even that figure may soon come 
down us major manufacturers, such as Motorola, gear 
up for mass-production in response to recent surveys 
projecting an enormous beeper boom. Now there are 
about half a million bemiers in the country, a figure ex- 
pected to triple by i960. 

Tomorrow's message 

Even today's advanced paging technology seems dated 
to engineers already designing tomorrow's equipment. 
The next step will be a paging receiver capable of sound- 
ing different signals to convey different messages. One 
kind of sound pattern may mean “call the office,” An- 
other, "call home," and so forth. To cede the pre- 
arranged message into the signal, the caller will hit an 
extra digit on the touch pad after punching in the call 
number. An-other item now on the planning hoard is a 
pager that displays the calling number in an LED read- 
out, like a pocket calculator. Finally, paging companies 
may arrange networks of linked transmitters to form a 
nationwide paging service capable of locating any sub- 
scriber anywhere. 

Technology is also changing fast for car telephones — 
the chief form of radio-extended phone service. For one 
thing, all car phones are fully 4< duplexed” now, meaning 
that you can listen and talk at the same time without 
using a “push-to-talk” button. Another recent, improve- 
ment is a scanning system known as I MTS, Before that, 
you had to keep pushing channel-selector buttons to find 
an empty channel. With I MTS, your equipment con- 
stantly scans all channels operating in your area, so 
when you lift the handset to make a call, you auto- 
matically get on the next channel coming free. The same 
kind of scanning is used at the base station for sending 
out culls to moving cars, assuring optimum use of chan- 
nels. “All the phones I install nowadays," says Thomas 
R. Morgan* president of New York's Car Telephone 
Corp. "are equipped for I MTS.” 

Traffic jam 

Even so, in the larger cities, traffic is so heavy on 
available channels (six on VHF, six on UHF ) that you 
have to wait for months to get a number assigned for 
your -car phone. A total of about 25,000 people, nation- 
wide, are on the waiting list. That is because most ear- 
phone companies limit the number of phones to about 
70 per channel so you don't constantly get busy signals. 
Some companies, however, notably in California, put no 
limit on the number of phones per channel. The result 
is heavy channel congestion and long waits for getting 
Car calls through. 

To break this bottleneck, the Bell System is now test- 
ing a new kind of radio link with car telephones. In- 
stead of beaming signals to cars over a wide area from 
a powerful central transmitter with a high antenna, Bell 
is spotting low-power transmitters with low, directional 
antennas all over the service region. The signals from 
each of these are confined to a small area called a "cell," 
ranging from one to eight miles in radius, depending 
on local conditions. Nearby cells can therefore use the 
same channel for different calls without mutual inter- 
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ference, thus multiplying the capacity of each channel. 

As n car travels from cell to cell, a locator signal sent 
out by all cell transmitters triggers a transmitter in the 
car. The car-emitted signal hits strongest on the nearest 
cell receiver, telling the computer at the base station the 
best signal routing for calls to the car; Calls from the 
car automatically establish the signal path via the 
nearest base receiver, which selects the strongest in- 
coming signal, Thanks to the "Capture effect" of an FM 
receiver, the car phone locks on the strongest nearby 
base station and blocks out weaker signals on the same 
channel operating in other cells. As the car moves to 
another cell area, the base computer automatically 
switches the call to a free channel there. The caller will 
never know the difference. 

With the present large frequency allocations (a radio 
spectrum space of 40 MHzl for this service, Hell expects 
to have 6t>fj voice channels. With a total capacity for 
several hundred thousand cars. Bell hopes to wipe out 
the waiting lists as soon as cellular service goes into 
operation. Within five years, Hell expects to have the 
cell system working in the 25 largest cUics, where de- 
mand for car telephones is heaviest. Hell hopes to inter- 
connect this service in such a way as to permit direct 
dialing to and from car phones on a nationwide basis. 

One-hand push button 

Car sets themselves have lately become more sophisti- 
cated. For example, Motorola's latest model, the Fulmar 
TT, features one-hand operation with pushbutton dialing. 
It also has el built-in memory that ''remembers'' the 
dialed number, seeks a free channel, and automatically 
puts your call through when it finds that channel. You 
don't even have to dial the complete number. You can 
program the phone to pulse out frequently called num- 
bers by just pushing a two-digit code, The current cost 
of car telephones — about $2000 to buy one nr $80 per 
month to rent— is also expected to drop with increasing 
sales volume. 

The development of the cell system with its high call 
capacity already has telephone engineers talking about 
portable personal phones, much smaller and lighter than 
the unwieldy 24-pound briefcase telephones introduced e> 
few years back. Though it hasn't yet been produced, 
recent advances in microcircuits make the personal 
pocket phone a strong possibility. That will be the ulti- 
mate keep- in-touch device, 

Hams are ahead 

Amateur radio operators, who have pioneered radio 
developments for 75 years, already have tiny hand -held 
battery-porti.ole two-way radios which permit telephone 
calls even while walking in a woods, on the seashore or 
wherever hams want to talk. 

Many hams have equipped their portables, as well as 
car two-way radios, with tone telephone dials. They have 
built systems into their VTiF and UHF repeater sta- 
tions which automatically cun switch a ham's signals 
into a regular public telephone line su the amateur can 
call another ham or make any other pm] business tele- 
phone call Most of the 2000 ham repeaters have .such 
"autopatch" devices. 

Of course, such ham calls are not private and can be 
heard by anybody with a receiver capable of tuning the 
two-meter ham band. Since repeaters Eire built and 
maintained by local ham clubs and individuals, long- 
distance toll calls usually are electronically locked out 
by controlling operators. 

Motorola is testing similar gear which would be 
rented f<>r walk -a round phoning, but, as of now, tele- 
phone use away from fixed- base locations by the public 
is limited lo in-car installations, * + * 



The Whammer 
drives nails 
6 times faster 
than a hammer! 

(and countersinks automatically) 



* Nail paneling, molding, trim faster; 

* Panel walls without dents or scratches; 

* install quarter round molding without 
"flying nabs”; 

* Install window and door trim without 
hammer dents. 

In short, the Whammer' 1 is the 
difference between a tough, tedious 
)ob and an easy, satisfying job. 

No wonder the pros 
use the Whammer 
2001 Nail Gun, 
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AMAZING & HARD-TO FIND SCIENCE BUYS! 

ALTERNATE ENERGY • SPACE AGE < HOBBIES 



GET SL tPER ACCURATE WIND DATA 

Far 1,1 the pru* si esmparifcli I 
y d ill. |*t U* Edmund HM-II 
"PH " lifili! ttind^ptea &| 
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NASA-CHOSEN FOR APOLLCUSOYUZ 

Th* tairimluU uitf IN* *up« i 
HXfiO bliwuUr imofliTufl ta I 
Mir* Earthl H. K BO mm aftiaelhw 
IPM: 173-Tt. Laid af maw at 
I OK) pda, RelitM bfi[htnm, 

9 . 0 . Ful ly tailed apl rs, w! 

(IUi«W: 4T.S *i> 

Ha. 1H4H W PpfL 



ft 




GIANT MAGNET. LITTLE PRICE! 

Tit i lid* to nil ■ ] SO ft. -h ft 
«r|*ie rtifnal #nd haul up 
trt-aiura Irani thi iba turiima 
mt|ntti. In »riti r b*twmi 
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Ha. milH ^SlUS Ppd. 

DELUXE WEATHER STATION 

Know wbjt thi tptailur will a* 1 
wii. ill Atcurid. line quil 
Mart. II Wmdfpead Indicator, . 
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DESK HOD.) 
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COMPLETE AND MAIL COUPON NOW 
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JSOO UNUSUAL BARGAINS 
FOR HOBBYISTS. | 
SCHOOLS. INDUSTRY 



□ StfitifHEE 
104 PACE CATWLOfH* 

Charga my d fmeflcan Ej$. 
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FREE... 

Leathercraft Catalog of 
Kits, Supplies & Ideas! 

Explore the of ^ Tandy 

Lea I her CaLiIng and discover the 
world of tc^thercraft! The catalog 
has everything you need for de- 
signing and making a collection of 
leather handbags, wallets, moc- 
casins, belts and much more 
send the coupon below for your 
free Tandy Leather Catalog to- 
/ day or call: jqLL FREE 

800 - 433-7110 




Mfendij 



V 



IN TEXAS CALL 
U00-792-&7 5a 



Please send me a free Tandy Leather catalog, 
Na me ^ . 



Tandy Leather Co, 

2808 Shamrock, Dept. CPMA 
Fort Worth, Texas 76107 



Address, 



City- 

State, 



Zip. 



GREAT VACATIONS 

fCortfmiyet? imm 1^3^ 

float trips for Montana, Idaho and 
Wyoming outflttera, 

OZARK FLOAT TRIP 

Floating a scenic Ozark river in a 
CHtHie or jrm boat ia one of the most 
relaxing and rewarding outdoor ex- 
periences that I know of. Missouri 
Kt reams, such as the Current, Jacks 
Fork and the Eleven Point, are dear, 
fast-moving 1 waterways which wind 
their way through green hills, be- 
neath tall limeatone bluffs, and are 
refreshed throughout their course by 
hundreds of sizable springs. 

Outdoor skills are not necessary on 
expeditions of this sort. With a little 
practice, almost anyone can learn to 
guide a canoe through the shallow 
rapids of these Ozark streams. Some- 
one in the party should know a little 
something about camping, preparing 
camp meals and selecting » suitable 
campsite. 

Required equipment is minimal. 
You‘11 need a grub box for fond and 
cooking ecfuipment, and one or more 
ice chests to store perishables. Some 
floaters tote a king tents f hut a plastic 
tarp strung overhead keeps off the 
dew just as efficiently. Each person 
should also have a sleeping bag, an 
air mattress or two-inch foam mat- 
tress, and a few items of clothing 
and personal effects. The latter should 
be stored in plastie bags or other con- 
tainerH, capable of keeping out water 
in case of an Occasional dunking. 

Gear Distribution 

Alt of this gear should be disbursed 
among the canoes in the party and 
stored so it will float free in case of 
an overturn. One canoe, designated 
as the commissary craft, should carry 
the grub box and coolers and be pi- 
loted by the beat canoeist in the 
group. Other required equipment is 
furnished by the outfitter— aluminum 
canoes or flat-bottomed jon boats, 
paddles, and the trucks to haul you 
and your gear back to your access 
point. 

The floating season in the Quarks 
commences in May and continues un- 
til late autumn. Greater care should 
be taken in the selection of campsites 
at this season because river rises can 
submerge low-lying island or gravel 
bar sites. Summer means warmer 
days and mild nights and more canoe 
traffic. If possible, plan your float in 
the middle of the week at this season. 
Autumn, with its colorful fall foli- 
age, tranquil stream-flow, and good 
fashing conditions ie perhaps the best 
season of all. 

Last, but nut least, is the fact that 
an Ozark float trip is one of the best 
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vacation bargains T know of. For in- 
stance. the average outfitter rents 
canoes for around $8 jier day, and 
charges St 2 to $20 to pick up the 
first canoe and a greatly reduced rate 
for other ennees in the party. Hence, 
a party of six can take a three-day 
float trip utilizing rental equipment 
of this sort for leas than $20 per per- 
son. Even after a tiding food costs, 
travel, and the cost of a few miscel- 
laneous items of equipment, this type 
of do-it-yourself vacation is still un- 
believably low in cost. For more in- 
formation contact: Missouri Tourism 
Division. Box 1055, SOS E. High St., 
Jefferson City. Mo. 651 01. For canoe- 
ing in wilderness areas in other parts 
of the country contact: Maine Wil- 
derness Canoe Basin, Box F, Spring- 
field. Me. 04487; Cun flint Wilderness 
Outfitters Assoc,. Box A-JOQ, Grand 
Mantis. Minn. 55GQ4; Ely Chamber 
of Commerce, 30 K. First Ave r East, 
Ely. Minn. 55731. 

FLY-IN FISHING TRIP 

Most serious anglers who fish 
Canadian waters know that the fly-in 
locations usually produce more action 
and larger fish than the places which 
can be reached by road. There's no 
mystery about this fact. A tmphy- 
sized pike in the 20 -pound category 
takes a decade to reach these propor- 
tions, and it doesn't take much fishing 
activity to eliminate these lunker- 
sized specimens. So it pays to get off 
the beaten path In fhmada fnr best 
fishing results. 

Canada has a number of flue fly-in 
fishing camps which offer good linh- 
ing. comfortable accommodations, 
and trained guides, but there’s a 
"'catch - ' to these fishing hritspnts just 
the same. The going rate at these 
tjetter fishing camps is $100 per day 
per person, and that doesn't include 
the fly-in charter flight, tips for the 
guide, and other miscellaneous ex- 
penses. With these expenses added, 
the tab for a week of this type of Ash- 
ing is usually no less than $1000 per 
person. 

Rut. there’s a way to beat this high 
cost of Canadian fishing. 

White River Air Services is one of 
several dozen small flout phine opera- 
tions servicing northern Canada, and 
most of them are now offering excel- 
lent fishing for a fraction of the pre- 
viously mentioned rate. This outfitter 
for instance, offers a week package 
which Includes fly-in transportation, 
comfortable housekeeping accommo- 
dations. a boat or canoe for each two 
persons, outboard motors complete 
with fuel, and the other miscellane- 
ous equipment needed to live in the 
north woods. The price for this pack- 
age ranges from $ 159.50 with tent 

(Puw w him to P OQ* ? 48 ) 





Loam to 
home with NRI's new small 
engine repair course. 



Every machine powered Lty small cvyr,, repfp 
senls 3 pqteohaJ fiivl It; I piLi'pf;;,iijri;iJ sci'viCC 
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Only Nfll fuppiie* you wllh an Engine Compo- 
nent K ll designed tor training. 

Hands-on evpenencp cornea qu Kly wilh the NFT 3 
Small Engine Repair Course Acting wiih (hr Qito- 
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GREAT VAC ATI OHS 

(ContfrtirfKf J from parjo 24?) 

accommodations to $ 199,50 for a 
comfortable housekeeping cabin lo- 
cated on the shore of a remote wil- 
derness lake, AM the angler baa to do 
is provide his own food (which is 
flown in for him), tackle, and other 
personal items. Of course, he’s got to 
clean his own fish, stoke the stove 
with firewood, and do a little cooking, 
hut these are the types of chore* that 
make a wilderness expedition of this 
sort more rewarding.. 

The season in this part of the 
world commences shortly after “tee- 
rmt” Ln May and lasts through Sep- 
tember. Early Ashing is usually ex- 
cellent because the pike, walleye, 
laker*, and speckled trout are usually 
ravenous after their long winter fast. 
Rut flo aro the black dies. These 
pesky biting insects are most plenti- 
ful during the early Canadian spring, 
and cun make life a mite unpleasant 
iiii some areas. 

Fishing is fair to good in mid- 
Hummer, depending on weather can- 
di lions, and ia usually excellent again 
when the nights grow chilly enough 
to put a skim of ice on the Water 
bucket. For more information con- 
tact: White River Air Services, Ltd. t 
Box 220 - B. White River, Ontario, 
Canada ; North Ontario Tourist Out- 
fitters Assoc., Box 200 , Alban, Out,, 
Canada POMIAOj Jack's Air Serv- 
ice, Box 584 , Greenville* Me, 04441 ; 
Northern Wilderness Outfitters, P-O. 
Box 9 K r ftanier, Minn. 56 GG 9 . 

HOUSEBOAT HOLIDAY 

For the ultimate in a leisurely, 
care-free vacation, this is the way to 



go. A houseboat holiday Is particu- 
larly suited for a family of four or 
s 3 x» but is equally attractive for two 
or three young couples who share 
craft rental and food costs. Under 
such circumstances, the cost for a 
week’s vacation is less than $150 per 



An extra -do-it-yaursett vacation idea 

Covered wagon trips 

For those with the pioneer spirit, there 
are trips in praira schooners over praire 
sod and mountain trails in Montana, South 
Dakota, Utah and Kansas. You sleep un- 
der canvas on the wagons or under me 
stars on the ground In sleeping bags. 
Prices range irom $25 to $90 per day de- 
pending on trip length, For more informa- 
tion contact; Wagons Ho, Box 74, Main 
St., Qulnier, Kens. 67752; Suckhorn 
Ranch, Box-B-i-B, Eureka. Mont. 59917: 
Dakota Wagon Train, Western Travel: 
Merchants, P.O, Box 1570-BB, Cody, Wyo. 
82414; LD, Frame's; Sox G, Alton, Wyo. 

S3 no. 



person in ft party of six and this is * 
bargain by any .standard those day a. 

Those floating vacation home* are 
available from California to Florida, 
where facilities are located or lake* 
or waterway* with plenty of cruising 
room. In Florida, for instance, von 
can cruise the Tntracoastal Water- 
way, with its posh marina* and fine 
waterside restaurants. You can poke 
around in Luke Okeechobee, which 
offers excellent bass fishing as well 
as serene wilderness surroundings. 
Or you can explore the Florida Keys., 
a great snorkeling and fishing area. 



Houseboating is big in Kentucky 
and Tennessee. Ju New York you can 
spend a leisurely week cruising 
among the Thousand Islands. Several 
marinas in Minnesota and Missouri 
offer houseboats for rent, and out in 
Arizona you can rent a houseboat and 
cruise through the awesome painted 
canyons of Lake Powell. These are 
just a few examples. 

The average rental houseboat is 32 
to 40 feet long and sleeps six to eight 
persons in comfortable bunk beds. 
There is a convenient galley for fond 
preparation, a marine toilet, hot wa- 
ter, refrigerator -virtually all the 
comforts of home. Usually, propane 
gas is used for cooking, to operate 
the refrigerator, and in some cases 
for lighting ns well. Most rental 
houseboats atso have both a 12 - volt 
and 110 -volt electrical system. 

Houseboat* are almost a* easy to 
operate as the rental cut fitters say 
they are. Moat offer instructions and 
a short shake- down cruise to famil- 
iarize everyone with the control* and 
equipment operation. 

Houseboat*, depending on their 
size anil the outfitter, rent from $300 
to $450 per week and include every- 
thing except fuel anil food. Discounts 
are usually offered for the second 
week and during off-season periods. 
Considering the fact that these craft 
steep six to eight persons, and that 
youngsters can sleep twn-to-a-bunk 
or in sleeping hag* on the front deck, 
il vacation of this sort is economical 
on a per- person basis. For more in- 
formation contact: Lake of the 

Ozarks Assn., Lake Ozark, Mo, 55049 . 
Worldwide Yacht Charter and Boat 
Rental Guide, 18226 Mack Ave., 
Crosse Pt. T Mich. 18236 . 



Some people really dig Britain 

Young American archaeological 
buffs are discovering that for every 
dig in America there are hundreds 
in Great Britain. Foreign digger* 
are welcomed to sites in Britain, and 
an American can help unearth the 
Bronze Age ring ditches at Roxton. 
Bedfordshire; muck a 1ms ill on a Ro- 
man site at Mucking, Essex; explore 
the ruins of Gnrey Castle on Jersey 
in the Channel Islands; or assist in 
excavating neolithic chambered 
to nibs on Scotland's Orkney Islands. 
Some digs provide housing or camp- 
ing arrangements. Some pay aubsis- 
tance wages, but it is scarcely finan- 
cial reward that the diggers are after. 

No experience needed 

The dig* are almost as popular 
with girls as they are with boys, and 
those in their middle years try their 
hand with trowel and brush as well. 



by Richard Dunlop 
In order to be covered by British in- 
surance, the diggers from America 
must be at least 18 years old. 

A volunteer digger need not have 
any experience in archaeology, but 
he must have a serious interest in 
the scientific purpose of the dig. 

The working day at a British dig 
lasts from seven to eight hours with 
time off for lunch and two short tea- 
breaks, mid-morning and mid-after- 
noon, At some sites, particularly in 
more remote places, the diggers 
camp, but usually hostel accommoda- 
tions are provided. In most place* 
bed-and-breakfast guest house* are 
available for those who want more 
comfort and have the means to pay 
fur it. Generally there la no pay pro- 
vided. because the dig* arc all fi- 
nanced in different way a. However, 
some diggers can earn about $30 a 
week to cover baa it; expenses. Expe- 



rienced diggers can command a hit 
more money. 

1 f a digger plan* to camp, he is 
usually expected to provide his own 
sleeping bag, knife- fork-and -spoon 
set, mess kit and other personal 
equipment. In any case, he is urged 
to bring along old clothes, warm and 
waterproof garments both for use on 
and off duty. 

Take your pick of altos 

There are so many dig* going on 
in Britain that a volunteer digger 
can virtually take hi* pick of sites. 
To know what 1 * going on at a given 
time it is necessary to write to the 
Council for British Archaeology, 8 
St, Andrew's Place, London, N.\V. 1, 
England. 

A digger stays on a site at least 
three weeks, though one month is mi 
average stay. * * + 
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ADD-ON BARBECUE TABLE 

I'COi'iri.nuco' ffamjsagQ W7J 

YouTl need about J)8 ft, of 2x3-in. 
construction heart redwood. The 
[ urn harvard can rip 2x6* if needed ; 
you can lower the wood cost 4D per- 
cent by using western red Cedar i 
also good for outdoor use. Other 
materials used are : Vs-in. exterior- 
grade plywood for gussets, epoxy or 
resorcinol waterproof glue, 3-in, hot- 
dipped galvanized finishing nails. 3- 
in. and 1*4 -in. galvanized common 
nails and wax paper. 

The only tools you need are a sabre 
saw. circular saw, drill, hammer, 
beam compass, sliding T- bevel, 30" 
GO' triangle and a rule. A simple jig 




Usd a jig ts> Cul the mitered ends. Two 

2x4s on edge mate a good work surface. 
Set-tooth blade helps assure straight cuts. 




A beam compass sal at 12 Vain, pivots at 
the center-marked block,, marks curve 
that's to be cul to accommodate brazier. 




Circular saw shoo rides against tacked-ori 
guide strip to cut diagonal Joints. Set 
blade so that it won't out frame below. 



(below) helps miter the boards. 

Begin by using the triangle to 
sketch the full-size pattern of half 
the frame section. The sketch will 
help you align the hub and spoke 
parts of the frame accurately, later. 

Cut mitered ends for the six hub 
pieces using the jig and sabre saw. 
Use this jig to make left and right- 
hand miters by turning the stock 
over as required. Also use it to make 
:i 4 -in, partial cuts parallel to the 
miter cut. Make the l 1 , 4-in, middle 
cut freehand to cut off waste. 

Joining the hub 

A fast-setting epoxy such as Dev- 
con 5-minute Epoxy is good for join- 
ing the hexagonal hub together. 
Just position two alternate pieces 
and tack-nail them onto the work- 
table, Insert wax paper under the 
joints so the pieces won't stick tn 
the table, then apply epoxy and push 
the middle piece in place, Leave this 
first half of the hub tacked to the 
table to use it as a guide for as- 
sembling the second half, but donT 
glue the halves together as yet. 
Position the halves together. Then 
place a scrap block in the center and 
locate the center mark of the hub by 
intersecting each joint with u 
straightedge. 

Use a beam compass set at 1 2 Viz - 
in, to draw a center circle cutout 
where the brazier will be placed. Cut 
along the curve with a sabre saw, 
then epoxy the two hub halves to- 
gether. 

Cut spoke pieces to length and 
use two 3 -in, finishing nails to join 
each to the hub. Cut five rim sect ion h 
with notched ends, bore small pilot 
holes and nail rims to the spokes. 

A simple way to add the decking 
is by cutting only one set with both 
ends mitered and installing It on 
the rear center section. Use 3-in, 
common nails, two at each end. and 
bore pilot holes to avoid splitting 
the wood. Then cut one mitered end 
for the next six-piece section of 
decking and butt it against the first 
section. Nail It in place, leaving the 
free end overlapping the next, spoke 
slightly. Repeat this for the remain- 
ing four pieces in that section. Tack- 
nail a straight atrip of wood to serve 
as a guide and use a circular saw to 
cut olf the waste ends. 

Repeat the process for the remain- 
ing deck sections. 

Adding gussets 

Turn the table over and make the 
reinforcing gussets from :; s-in. exte- 
rior plywood. Cut leg parts and as- 
semble with glue and nails to form a 
T. Then glue and nail the top of the T 
to the table frame, Now the table 
can fit your brazier. * * + 




249 



MAY 197T 




HONDA ACCORD {Continued uom p rja tu) 

country travel- — very easy to cover 700 moles 
in a d*y." An Oregon teacher says, "1 am 
6-2 and my son is 6-0, We both have plenty 
of room an the front or back seat of the car.” 
We asked owners to list specific likes about 
their Accords now that they've had a chance 
to live with them. From an Illinois pension 
actuary: “It's fun to drive; all those standard 
features, including the no-cost A 31 FM radio, 
rear wiper and so on; good gas mileage; its 
lack of a catalytic converter; front-wheel 
drive; four-wheel independent suspension," 



Mo*! owner* 1 U<* 
Iront-whaal drlM, 
bul $ law noticed 
lorqu* *lwf vn h*rd 
eccelHration. 



Combine Ihls with 
■uperb werluninibtp 
md you'll i*« why 
Accord ownen raw*. 



A Nebraska housewife: "Easy handling in 
traffic and parking: good mileage; fnmt- 
wheel-drive rondabUity and traction in snow; 
comfort; appearance," 

An Air Force officer stationed in England: 
M I like the automatic maintenance reminders 
for oil. filter and tires — a small item but one 
example of Honda's attention to detail. Also 
the door and brake- warning-light diagram 
is nice." 

A California airline pilot: "I appreciate the 
engineering sophistication, the quality of 
execution, economy of operation, roadability, 
performance, handling and brakes." 

fPtaasc- tut ft to paoo P5 4I 



Summary of Honda Accord Owners Reports* 

Tdlal miln drlvM 2,441,4 71 



Avirnfc millev per gallaq: 

Pfi tawrt [EFA. 19 5-ip, man,] 27.3 
tong tripi ^ E PA,, 4ft S-ip. 31-1 

Why did peii cheats the Ac card? 

Economy 47.4% 

SSj-IEn^ 32.7 

Rnportl on it 23.4 

Sii* 14 4 

ff ice 13* 

Specific ifr«; 

tecaomy 43.4% 

l-f □ n d i Tci g 44.® 

Styling 4Lf 

Comfort 33,2 

Perform pfld 14 4 



What change i would you II hr? 

Chaia warntag Fight 23.4% 

GePt *r radio/ant«nna § I 

0 i +H « r * n, P »al ihpp-* 5. I 

Mar* pa-wurful angina 4.4 

WerliiVieMf hip op Jo ion: 

E>C»H«nt 79 4% 

Good 74 A 

2.0 

Fair 0 S 

Pear 5,3 

Comfort cpinion Lfrant loalO : 

Ei cel lent 41.7% 

Vo y gaud 34 0 

Goad 4.9 

Fuu^paar 0 Q 



Hod opy mpthPBicpi froi#b-l *7 
No 
T*i 

What type of trouble? 

Windshield wipers- 

f ketrleoF 
Carburets* 

Chohe 

aid you If yourioliF? 

T*i 

GeaFor r*4flirt cotlcfggtory? 

Tti 

Ho 



ftpr-e r fie diilihc-i: 




£p c a 1 la n+ 


24.7% 


Eidllinl 


MMeagd lo wc than upetted 


12.4% 


Very gdoct 


35.2 


Gacd 


Cold iFarEing 


\2.A 


Godj 
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F air 
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Fair 
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floor 
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It 

St 

7,1 
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¥.4 



71.7% 

22.1 



I3.IT- 

35.7 

1?,0 

7.0 

10.2 



■PerCrnFagei, might not *^ual 105% dl># E-a rounding or irn M Pfici#n.P data. 
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Fire or more can 
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ll.f% 
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Would yso buy aimthpr Acca 


rd? 
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41.2% 


No 
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Announcing a new Stlhl 
with a nee deal. 



Our brand naw OISAV takes the shakes out of woodcutting wii h 
Stihl's exdussve anti vibration system Plus it comes with a lot of 
the features we build into our big pro models, Like a long- lasting 
chrome impregnated cylinder, fully automatic chain Oiling, sprocket 
nosod guide bar and more. 

And unlike most deals, this one has no catch 
Wo'ie snnply ottering you ove: 27 bucks worth of 
the extras shown beiow — 
free, as a reward for trying 



Haifa Pint 
of Engine Oil. 




and buying our newest lightweight saw 

So hurry to one of our lull- service dealers and ask 
him about the Gt&AV 5ps mg Special white it s on. 

Hal] show you a deaf that'll shake you up On a new 
chain saw that won't. 



STIHL 

The u>o rids largvsf 
$t:lliii|!fh3in muf, 

Stihi tjii-^iFforrik-cl iktk GSIt 
Virginia BMCh,V 3 ft|ifti 4 21J4S5 



Cn&tcm Dewgned 
Carrying Case 



Complete Owner's 
MamLal* 



Extra Loop 
of Oilottiatic 
Chain. 



Three-Way 

Comhin.itjDii 

Wrench* 



Groa^eGuin. 



’CtHiws wnlh all 5t»hl Offer g.- -i at |jrttticipaui*y Stjhl rfoofers only 









Says Cliff Hicks, 
Editor oi the 
Popular Mechanics 
Do-It-Yourself 
Encyclopedia: 



Why fhis inviialion from CMH Hicks? To inlfo- 
cfuce you to a remarkable set of books lor the 
home handyman, craftsman, hobbyist and 
sportsman — the POPULAR MECHANICS DO-IT- 
YOURSELF ENCYCLOPEDIA. 

The Do-It-Yourself Encyclopedia is a profusc- 
ly illustrated. 16-volume reference library chock- 
lull d step-by-step "how to do it" ideas, plans, 
projects and shopping tips to save you money 
And Volume I of the set is yours absolutely Free 
with this offer, 

Wd win sertd you this Free volume — and fu- 
ture volumes, for Free Trial — so you can see 
for yourself, without risk, just how valuable and 
useful the Do-H-Yoursell Encyclopedia can be. 

Your free Volume I alone gives you a wealth 
of valuable information to help you repair auto 
bodies aniiquo furniture , . . squeeze a bed- 
room into a "tight" attic space buy and 

troubleshool home appliances . . . make musical 
instruments ... make un usual models , _ . fix a 
leaky basement ... and more. And Volume I is 
just ihe beginning You can readily imagine the 
benefits of having the entire Encyclopedia, 

Sivt hundred! ol dollars on 
repairs and hem* improvement! 

Slop throwing away hard-earned cash unneces- 
sarily on electricians, painters, plumbers, who 
charge 510 . . . It 2 . . . even 514 an hour. 

Yog can use this TB-voiume Encyclopedia to 
lay a stale eofryway . . build n desk . . . con- 
struct a barbecue . „ . make a runabout boat . 
build a whole new garage — for a fraction cl 
what you'd spend to have others do these jobs 
for you, And that's only Ihe beginning F 



THIS SET OF BOOKS CAN HELP YOU DO HUNDREDS 
OF JOBS AND PROJECTS WITH YOUR HANDS - 



AND SAVE A BUNDLE OF MONEY ON HOME AND 
CAR REPAIRS AND IMPROVEMENTS. 



Let me send you a 
sample volume FREE 



wilh a canceNanyf ime subscription to Ihe set" 



i$6 pages, 

■ QVx 1-T 

* Over 600 
h<JW-!0-d(Hl 

iNusirsrtiians 

* Slgm-and-sieuH 
resistant 
washable 
birxJmq 

* Opens Pat 

For workbench u?,e 

* Biq.ogs.y-ec- read 
(ypo 

Snroen BV* ll H 

3 136 page- 

Ck-Jji 10 OCO slH;* hi,* 

better home gardener . . . build a duck blind 
remodel with drywall ... add a patio . con- 
st rue I dormers . .much, much more. It's like 
having hundreds of professional craftsmen at 
your elbow advising you, 

Turn to any of the 1 & volumes in this remaik- 
able 3 136-paqe Encyclopedia, and you'll dis- 
cover new ways lor you and your family to get 
more fun cut of life . , . to iwe better for less 
money , , . to know the deep sense q! accom- 
plishment end self-reliance that come from be 
jng able to da it yourselves. 

Want to salve common cai ailments? Inal a' 
a burglar alarm? Build a fun kind oi boat 9 Build 
a band grinder or band sander? You can dis- 
cover how to do all this — and much more — in 
your FREE Volume I alone. 

Send for your Free first volume now. Thumb 
through It. try out a plan oi project use it at 
your workbench. Imagine 16 such magnlffcenl 
volumes side by side, Olfermg you moitey-sav- 
Ing tips . . , labor-saving informal ion , , . lime- 
jj i/ing advice . . . plus annual supplements ih.il 
keep your know-how on new tools, materials 
and home improvement: techniques up to dale 
Dedde-oniy after you have seen your Free 
Volume 1 -whether you wish fo continue receiv- 
ing additional volumes of the set as described 
on the order form. Each volume is sent or 
■ppreval-iherc's no obligation to buy any at all. 
Keep only those you want to Keep-cancel when- 
ever you decide, Volume 1 is yours to keep Free. 
Don't del ay-sen d the postage paid card today 
for your Free Volume 1 , 



BOATS 



VOLUME I— 

A $4.95 VALUE- 
YOURS FREE 



A r*w of 1h4 subjects 
covered by mon |hin 0,000 
inclo« ontrioi- prolfrcli, 
plini « itd Idui lor bolter living. 
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our wall 
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SARBEGUtS 



t ft 



f, ,■* 



HUM I H I r'AIW;: 



AUTO REPAIRS 



ELECT NIC h I 
WORK 



£$>y-tO-rollQW InBtructlon* 
bring you m weg|Ih 

ol tKdting hobby end creft 
Whether you're handy with tools or nol so han- 
dy, this sel is lor you. Sfep-hy-slep, clearly 
illustrated Instructions show you how to make 
Turnilurc, toys, games; solve plumbing prob- 
lems; do wiring, auto and appliance repair, 
You’ll not only bavo labor costs — you'll learn 
how to get good buys in materials and appli- 
ances . . . learn what to took lor in buying a 
house . . . learn of tests you should make in the 
store before you buy an air -conditioner , . . 
binoculars . , . a rotary mower.,. a used camera. 

You'll get expert guidance In skills that can 
help you earn spare -time income . , . become u 
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INVENTORS 

Information Kit! 



I 

Important Information Every Inventor Should Have for the 
Developing, Protection & Marketing of Inventions & Ideas 

INVENTOR S ", LINK TO INDUSTRY" 




Have you an invention or idea that's crying for develop' 
merit and presentation to a prospective manufacturer? 

Now you can do something about it. Send for our Free 
INVENTORS INFORMATION KIT No. AI94 today! In addi 
tion to telling you how your invention or idea may be 
protected, developed, publicized and negotiated for cash 
sale or royalty licensing, it Includes an Invention Record 
Form, a Product Marketing Brochure, and a special 
Directory of 500 Corporations Seeking Now Products. 



When you contact the Raymond Ue Organization, the 
inventor's "Link to Industry, " you're talking to "the idea 
people" who presented over 2,000 inventions to industry 
in 1975 a lone professional invention developers with 
over a decade of experience, integrity and performance. 
Fees are charged only for contracted services. Remember 
...the INVENTORS INFORMATION KIT is yours without 
cost or obligation, Find out how you may put your 
Invention or idea to work for you. Mail coupon NOW! 




Raymond Lee Organization, Inc. 



230 Park Avenue. New York, NY. 10017 
Phone (212) 686-8 SCO 



Address. 
City. 



Phone Mo. 



RAYMOND LEE 



President 

8 S. Industrial Engineering 
Former LLS. Patent Office Examiner 



I'd like lo find oui how to take action on my 
Please «nrf mq youf FREE"tn¥eni0i r 't Kh"A-tS4 
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HONDA ACCORD (Continued nom pape 250} 

While it pounds as If the Accord might 
he the perfect car — some owners do consider 
it that — there are a few gripes. Several drivers 
complained about the Accord's long warmup 
period and cnld-weather manners, A New r 
York commuter sums it up thus: "The Accord 
xtpyt* fine, even at zero, but regardless 
of outside temperature, the time between 
starting and moving takes, ton long, I com- 
mute by rail to and from Manhattan, In the 
evening, J T m first off the train and first to 
my cur- — I'm anxious to get home. Hut by the 
time I can think about driving, the parking 
lot Eh empty-— I'm the only car still sitting 
there" 

A Kansas band director : “Gas mileage Is a 
lot lower than the EPA ratings. There's also 
a rattle in the driver's door, and the plastic 
squeaks a lot,” An Indiana student: 'Tve no- 
ticed that the steering gets stiff when ac- 
celerating hard through sharp turns," 

A number of owners noted that the Accord's 
rear Chapman struts make whumping noises 
oil rough roads, a condition that different 
shock absorbers some times cures. Reception 
with the AM/ I'M radio isn't the best either, 
some say, and the only 8-track that fits into 
the d^sh Is the one marketed by Honda — 
the receptacle Is too small for standard units. 

We also asked owners to suggest improve- 
ments, and while 12,8 percent advocated no 
changes (/'Leave a good car alone," said a 

25* 



Our lurvty u ct 
owner* wti rt r a qisterod 
their AccofS* during 
September 197&: 
Honda’s added the 
warning light on Itt 
'77 modal!. 



One common 
compifltnl centered qn 
long warm-up lime*. 
Engine Humble* lor 
3 to 4 mknutea ilW 
Hart-up. 



Theee were in (he 
minority, and no 
dealer can aJtlafy 
ell euBlomen. 



It 1 * eiendard 
equipment but not up 
to feme litlener*' 
elande rde. And If 
you wont alcrao, 
you have to bujf Ihe 
factory*. 



New York attorney)* fully 23.4 percent felt 
it would help to have a warning light to tell 
when the manual choke is on. 

Other recommended changes included bet- 
ter tires, more engine power (especially with 
the two-speed automatic), better hood mount- 
ings so the panel doesn't vibrate, a change in 
the emission system to Set engine rpm full 
off in a normal manner between shifts (as it 
is no w, the engine keeps revving even after 
you take your foot off the gas I. front seats 
that don't obstruct rear vision, and adjustable 
lumbar firmness in seat backs. 

Dealer sales and service got high marks, by 
and large, with 6o,8 percent of our respondents 
rating Et ijooti to excellent. Those whoM had 
p- bad dealer experiences, though, really 
screamed* and we received a fair number of 
carbons of irate letters to dealers and Ameri- 
can Honda, The factory points out that dealers 
act as independent businessmen, so complaints 
have to be settled at the local level. 

The vast majority of Accord owners are 
very pleased. "It's truly uncommon," writes 
an Illinois contractor, "to find an absolute 
bargain and a company that delivers exactly 
what it claims. But Honda does." 

And a NASA program analyst: 'T have 
owned many sports ears and am very im- 
pressed with the solid feel and stability of 
the Accord, Its agility and cornering power. 
Steering and shift linkage are very good/' 
Indeed, a whopping ( Jt .2 percent of owners 
in our survey would buy another. * * * 
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Pip* collection contains designs Uoffl Corsican Briar Carve-a-pipe blocks plus briar and meerschaum blocks ready to be worked. 



Carve 

your 

own 

dream 

pipe 

Here's how to shape 
your own designs 
from precut blocks. 

by Garth Graves 



I f you're a pipe smoker, you've prob- 
ably dreamed of owning a beauti- 
ful one-of-a-kind handmade pipe, In- 
stead of paying a .k 1 1 IT juice to pur- 
chase one, you can make your own 
personal] zed pipe. Ail you deed is a 
preshaped pipe block, a few tools and 
a little imagination. You can create 
a pipe that might cost $70 and up if 
you bought it ready-made. 

TJriar and meerschaum pipe blocks 
with a shank, prebored bowl and 
smoke hide fitted with either a 
straight or curved stem are available 
at tobacconists. You can buy the 
blocks alone or in a kit with carving 
tools, 

llriar is the most popular material 
used for carving pipes, It is hard and 
close-grained, yet easy to carve and 
shape. Hent doesn't easily affect it 
and it won't absorb tar residues from 
burned tobacco. 

The other elegant alternative, 
meerschaum, is a soft, white mineral 
that's so light it floats on water. The 
wax used to finish these pi pea turns 
them to n golden brown that deepens 
as the pipe is smoked. 

Planning the pipe design 

Pipe designs that have become clas- 
sics over the years combine smoking 
comfort with a pleasing shape and 
balance. You may want to choose one 



of the time-tested designs shown on 
the following page or create your 
own classic. 

Whether you make an ornately 
carved pipe or a free-form shape, the 
design should be planned in propor- 
tion to the shape and size of the 
block. 

When selecting the block, remem- 
!>er that curved stems tend to reduce 
the noticeable weight felt at the bit; 
straight stems accentuate the weight. 

Tools for pipe shaping 

Although the designs you carve can 
be complex, the tools you'll need are 
not. Use b hacksaw, bandsaw or cop- 
ing Haw to cut away the excess wood 
to rough-shape the pipe, You can use 
pipe cleaners to locate and identify 
the position of the air hole* in your 
predrilled block, and to apply stain. 

You']] need n white China marker 
or pencil, half-round rasp and rat- 
tail file, A small electric shaping tool 
will cut down on your carving time, 
but there’s a lot of satisfaction in 
cutting your designs by hand. 

Use sandpaper in 80, 120, 220 and 
■100 grits to smooth the pipe surface. 
A buffing wheel with Tripoli jewel- 
er's rouge gives an ultra-smooth fin- 
ish. 

Ah alcohol -based stain such as 

(f*Jcg se ium to page 255 / 
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CARVE YOUR OWN DREAM PIPE 

(Conlfpuod f rom p age 25-5} 

Omega dye from Tandy Leather Co„ 
2727 W. 7th ( Ft. Worth, Tex. 76107, 
gives coloring. If your pipe has a 
uniformly good grain that you’d like 
to highlight, simply finish it with a 
light coat of vegetable oil. 

Marking the design 

Remove the hit from the briar to 
keep it from being broken. Place a 
straight pipe cleaner in the precarved 
bowl and measure the bowl depth. 
Also note the approximate position 
of the air hole entering the bowl 
from the atom. Using your China 
marker, transfer these measurements 
to the outside of the block. Then 
trace the approximate shape of the 
bowl inferiur on one aide of the block, 
using the bowl depth and air hole 
location as guide lines. 

Place a straight pipe cleaner in the 
predrilled hole in the stem and use a 
straightedge to mark the location on 
the outside of the block. 

Now you're ready to sketch the 
basic shape of your pipe. Within the 
limitations of your block shape there 
are endless possibilities, Whether you 
use a classic design or your own, it’s 
a good idea to make a preliminary 
sketch on paper. 

If you want to try some high-re* 
lief carving, make sure you leave 
enough stock to work with. Plan 
your design so that the bowl thick- 
ness is not less than :: , K in, in order 
to make a practical smoking pipe. 
The thicker the bowl, the cooler the 
amoks. 

Rough-shaping the block 

Trim the excess wood from the 
block, using a bucksaw, bandsaw or 
coping saw. It’s better to leave too 
much wood than to risk trimming 
the pipe too thin. 

During the wood-t rimming proc- 
ess, you'll start to see the bidden 
grain on your pipe, the first evidence 




Tbi* rough-cul block of briar comes with 
straight stem (as shown} or a bem one. 
(Meerschaum blocks arc also available. 
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CLASSIC PIPE SHAPES 






LARGE POT BOWL 



of its originality. In many cases, 
hidden flaws in the grain only add 
to your one-of-a-kind finished prod- 
uct, Large flaws can be filled with 
Plastic Wood, 

Place the briar in a vise and, using 
the rasp, begin to rough -ah ape the 
bowl. Try to avoid getting too enthu- 
siastic and trimming oil too much. 

Fine-shaping the pipe 

Now that the pipe in beginning to 
take form, replace the bit. It will he 
an integral part of your design and 
should be attached when you're fine- 
shaping the bowl. Protect the block 
an you work on it in the vise by 
wrapping it in toweling and tiding a 
smooth lile for final shaping. 




The basic pipe shape is Outlined on top 
and bottom. Portions of the bowl top are 
also marked to be trimmed. 




Except wood is trimmed from I he block 
with a hacksaw, bandsaw or coping saw. 
Be careful not lo trim off too much wood. 




As you begin to shape the pipe in the vise 
altach the siem. it should be In the pipe 
while fine finishing is done. 



Keep checking the bowl thickness 
to be sure you aren’t shaping the 
bowl ton thin. Shape the shank of 
the pipe to blend with the stem. 

You can also use a sanding disc in 
an electric drill to fine-shape the pipe. 
Start with fiO-grit paper. The bowl 
way to do this Is to put the drill in 
a vise (being careful not to cover tin- 
ventilation openings i and move the 
pipe into the sandcr, The pipe must 
be kept moving constantly and light- 
ly to avoid developing flat area# and 
deep swirl mark*. 

You can make ornate carvings on 
your pipe with regular wood carving 
chisels or those that come in your 
kit. Don’t use thin model-knife 
blades — they’ll break o(T in the briar. 
You may want to give your pipe a 
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smooth finish, particularly if it haa 
areas of handsome grain. 

Finishing the surface 

Gradually work from coarse to fine 
grits, of sandpaper to finish the pipe. 
Keep the bit in the pipe and sand it 
as well so its final finish will blend 
in with the overall pipe design. 

Stain the pipe by brushing stain 
on with a pipe cleaner and allowing 
it to dry, The more coats you apply, 
the darker the finish your pipe will 
have. Use only alcohol- based dyes. 

If you have an unusually attractive 
grain oil your pipe, you may want to 
omit staining it and simply apply 
vegetable oil for the finish. 

Whether stained or left with a nat- 
ural vegetable oil finish, buffing will 
put the finishing touch on your pipe. 
The grain and texture of your pipe 
will now be brought out to their full- 
est beauty. He .sure to buff the top of 
the bowl and the bit Uae plenty of 
Tripoli on the buffing wheel. 

If you finish with stain, you can 
brighten the pipe by applying some 
liquid carnauba wax to it and polish- 
ing with a soft doth. Don't apply 
wax to a pipe finished with vegetable 
oil, as the wax won't adhere to the 
oiled wood surface. 

Although the precut pipe block 
costs under $10, the finished pipe 
will give you many hours of priceless 
smoking pleasure. 

Where to get pipe blocks 

A welt-stocked tobacconist should 
carry rough-cut briar and mecr- 
sc ha uni pipe blocks and kits, if you 
have difficulty in locating pipe sup- 
plies in your area, write to A. Oppen- 
heimer and Co,, 43i> North Midland 
Ave., Saddle Brook, N.J. 07tf02. They 
are pipe-kit distributors and can give 
you the name of a tobacconist in your 
area who carries the items. 

You can also order a rough-cut 
briar block with a straight stem by 
sending to The Tinder Box In- 
ternationa], at the address at right, 

A A * 




Sand the pipe beginning with coarse anti 
continuing to liner grits of paper while 
the stem is in the pipe. 




Buffing adds the finishing touch to your 

pipe. This brings out the grain and tex- 
ture of the briar. 



PIPE CARVERS' CONTEST 

Now that your pipe Is completed, 
why not show it to others? The Tinder 
Box Pipe Carving Contest is going 
on now through Aug. 15, 1977. Thou- 
sands of dollars in prises will be 
awarded to craftsmen who make the 
besl -carved and oe&Miniahcd pipes. 
Your local Tinder Box store has com- 
plete information or write; 

R.K. Pierce, V.P. Marketing 
The Tinder Box Inl'I., Ltd. 
1723 Cloverfield Blvd. 

Santa Monica, Calif . 9D404 
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FILL IN /BOUND WINDOWS AND PIPE HCtlS TO KEEP 
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New ideas to help you do 
more with the products you 
have around the house. 




EGGKL AM 
GET I GSSHEE0 050 

m. Lcoa rrn^s un rcxs 

SHUSHES ,VtFS efl05tt£ ETC 
flWlMUV FILE. 9XKTT 
I ext WITH ftJK-ep FUSTIC 
WOOD iNgtpr mwar A«n 
i it cer K.f * lcw& lasting 
kiwid. 1 

L J 



aimuji 

TOVIVVNCOuWTOhf 

glusgio ftAsrc wooo 

TO MAKE PEPMJLNENT 
K RAIDS- EVEN ON 
WJtr/SCOOLLWfiK.. 

lw it to debl&o 
emmadeoae^eas qh 
OCWaTe ruRNnufitfr 
PCTU?t ew+MS. 




mmsm HOesrisrs and versatile 

mastic Lvccos tvriv-uiLECONSsriNCV 'HAL 
IN& TMXJDfN JtWfUPT COtiApfS AND 
WOOtJ£OWFTL«tS BuIlCi NO MODE L 
hail ea^etANrs* Shi w ■ 



CfiSl? 



ff.ORCET, 



CMC WO CUV AASfre 
WQQO K3W r vl HATVif 
SHWJBOFCEACirS, 

HOLES t SPUNTUB 
in &^.H(>N?D 5 ,H^DWPC 0 HOMS, DOCK. 5 HUVLS 
we BAiirMfi. irs dfctxr Ft* uesettinij meat. 

SCHRWSi HINGES AND LATCHfeS, TOO TW it ' 




257 



When you get the hang o) carving, try making a pipe as unique as your imagination 
allows. These dream pipes ore from left; a Sun figure, Swedish chap, a large Sun figure, 
Zeus, and the North Wind. The tight pipes are mHergphaum; ihe dark ones are briar. 
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For a cool bottom 

The Frocover is a three-dimension- 
al mesh cover that keeps your bot- 
tom cool, dry and well ventilated. 
Helps you cycle all day in comfort 
by circulating air between you and 
the seat, speeding evaporation, and 
cushioning without springback, The 
cover is £9.95 at your bicycle shop. 
From Comfort Products, Aspen, Colo. 
81611. 



No more wet tenia 

If you’ve done a lot of bicycle camping, you have found out the hard 
way. that the ordinary small nylon tent won't let body moisture out. On cold 
nights, body moisture condenses on the inside, and if you don't rinse 
the tent out before packing up for the day’s ride, it will smell like a stable that 
night, A new tent just out is made of a special triple-layer fabric that 
breathes. It lets moisture escape even when zipped up tight for the night, 
yet keeps the most torrential rain out, I have tested this tent and can report 
that it does just that. The tent weighs only 3 lbs, 0 oz., has plenty of room 
lor two with a height in inches of 39 front, 19 rear, and widths in inches ot 
40 front, 56 middle and 37 rear. Taking only minutes to erect the Light Di- 
mension tent costs $195. comes from Early Winters, Ltd,, 300 Queen Anne 
Avenue N.. Seattle, Wash. 98 109 



How lar — how fast? 

For the answer, use a new speed* 
ometer with resettable trip odometer. 
The newest model has little friction 
because the drive part rubs on the 
tire. The entire unit weighs about 
Viz lb., is easy to install Made by 
Stewart-Warner Corp., 1826 Diversey 
Parkway. Chicago. HI, 60614, 



For collerless cranks 

With these two tools you can remove expensive cotterless cranks to service 
the bottom bracket spindle bearings, They fit any make crank-set. Best of 
all, they cost far less and are better made than foreign brands. Price for 
both is about 310.50 at your bike store. Made by Park Tooi Co., £250 White 
Bear Ave., St, Paul. Minn, 55109. This company also makes a full fine of 
very elegant and reasonably priced bike tools. 



11 new add-ons for 
cyding fun 

by Eugene A. Sloane 

B icycling gats better every year anti tools. Here are 11 of the beat new 
as improvements continue to products to choose, to make your 
appear in accessories, camping gear cycling easier, safer and more fun. 
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Tubular -I o- wired-on conversion 

Tired of spending upward of £30 each 
tor tubular (ires'? Now you can use 
your tubulars for a round -town cycling 
end tour with sturdier wlred-on tires 
that resist flats better and are easier 
lo fix. If they do go flat. Just use the 
new Weinmann 700 C rims spoked 
onto new hubs Because the rims 
are the same size as tubular rims, 
you can interchange both without 
having to readjust caliper brake 
shoes, as is the case when you 
switch from tubulars to 27 x I 1 /* 
rims, The Weinmann A1£4 is excep- 
tionally strong, with nickeled brass 
eyes, smooth sidewall: for better brak- 
ing, and aluminum construction for 
lightness. From Delaware Mercantile, 
Stamford, N Y, 12167, or your bike 
shop. About $30 a pair 





Ultralight pedals 

Here is a pair of pedals that together weigh only BY* oz. Lightness comes 
from the titanium spindles and the aluminum-alloy rattrap-cage body. Bear- 
ings are sealed so maintenance is nil over thousands of miles. The spindle 
is threaded 9/16-20 to fit British cranks. Cost, S79.95, less postage, from East 
Rochester Tool and Die Corp. f 1841 Ridge Rd. ( Fast Rochester, N.Y„ 14622, 



Touring bags with room 

Each side of these bicycle panniers 
has three pockets. The R.EJ. Pannier 
IP set is tapered to ailow for heel 
clearance. Each is 5Vs x 1334 inches 
at the top, 5Vfc x 7Ya at the bottom, 
and 18 high. Exterior pockets are 
2 x 5 x 1 1 Va inches high. Panniers 
are of coated nylon, and have draw- 
string closure for side compartments, 
fiherboard inserts, strap-down over- 
flaps and carrying handles. Price Is 
£29.95; weight, 234 lbs. Seat bag, 
shown, is 5 x 9 inches with 9-inch 
covered zipper, weighs 34 1b., costs 
£5.50. Bolh from Recreational Equip- 
ment, lnc + . Box 24827, Seattle, Wash. 
9S124. 
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Planer Molder Saw 

Power TOOLS 

Feed ■ 





Ntm tow tan Vte thks pnwsrfted stop to (utA 
Knialt lumber into mailings, trim . flDDrint, lufflitwre 
— ALl papylir patluns. BIT- FLAME-MOLD 1 . . . sfp*- 
Hlely or ill ml flltct with i single motor, low Coil 
. . „ tou tan awn this power tool for only <5D d«Wn, 

30-Da y FREE Trial l exciting facts 

MO OlilOATIOM-NO SALESMAN WfLi CALL 

RUSH C OUPON BtL "," X* ca 
job A Yf jwvra 5UJ5 J22 1 

r Wiw BELSAW POWER TOOLS J 

«•» iutt* mn«* City, mo. um-i 

Cl VCQ Please K-nd me wniplete facte about i 
^ ™ PLANER -MOLDER- SAW and i 
detain ebtuit 30-daj trial off^r. 



* M*me 






Icitv * 




im »mm ■ 


vmmaHi 





SAVE 

$ 47.00 




YchJ Save $4700 on art auto st*r*o Ml up 
(hat includes the BLAUPUNKT No, 40% 
and ■ Mt o( PiONEEP TS 165 cnaital 4 
ohm, 20 cue, awalieri for total of $222 .00 
OH order JUST BLAUPUNKT without 
speakers for ONLY; 

$ 179.00 <Liat $ 211,001 
Its* a Che lineal PRECISION ENGINEERED, 
German crafted comhinalion unit- 
FeatuTn: AM. FM. FM Sl^reo/^asMtle, locab'dist 
ance switch, program sekcl bvHori, moncVaCeTeo 
twitch, rleret) balance contTol. vanabJ* 1 cine conlroL 
fast icnward, rewind, auto- reve r» and built in 
NOISE SUPPRESSOR 
Semi NOW (or FREE BROCHURES 



SAVE MONEY/ and rtf la* white settfctnw thtf right 
audio sjreiem lor YOUR ENJOYMENT « 
BLAUPUNKT. PIONEER, JENSEN, RCA, CRY 



ALL quality, lop namtf brands in stock 

AT LOW-LOW PRICES 

In Lot Antrln I erf demo, c*H I2I3I Ml-flJt 

J Jk J. ENTERPRISES 
P.o, BOX 959, TEMPLE CITY, CA. TOtSO 
I order BLAUPUNKT tltrtfu No. vm and Pionw 
tpeakrri offered, for J222 QQ 1 ordeT ihtBUL- 
PVNKT itlereo ONE V #* offered (or $X 79 W Cl 
1 citcloae my check I with to charge thia Oit 
LIB uf A. □ Ms Chg*. £»jp. f>l 

MY NO. IS — — 

O PltfJise tend frH brochure*, Prepaid. 

NAME 

Addreia „ 

Cllv 
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tl NEW BIKE ADD-ONS 

(Continued from page 253 J 




Anti-rip off device 

The makers of the Citadel lock are 
so sure of its theft-stopping power 
they guarantee tor up to $150 a bike 
locked with one against theft. The 
Fock withstands 42-inch bolt cutters, 
sheer cutters, cable cutters, hack- 
saws, files, prybars, hammers and 
acids. It would resist rod saw attack 
for about 15 minutes, The lock uses 
a round key cylinder, has a hardened 
to -inch-thick shackle and is made 
of tough alloy-steel. It fastens to the 
bike frame with a special carrier that 
comes with the lock; Cost is about 
$24,95. From Aero-Fab industries. 
Inc,, 177 Tosca Dr, Stoughton, Mass 
02072. 




Measure a second 

For those cyclists who want to time 
cadence and elapsed time, there's a 
new digital-readout electronic stop- 
watch that measures seconds in 
tenths, with hold and reset buttons. 
Price, $49,95. From Silicon i*, Box 
4068 A gnaw Sta„ Santa Clara. Calif. 




Flashing beacon 
lifesaver 

A new transistorized, brightly flash- 
ing beacon light that can be strapped 
to the belt or to the bike makes you 
highly visible to motorists from both 
sides and the rear. Model 3B60 
flashes 60 times a minute; Model 
3B4G flashes 40 times a minute. I 
prefer the faster-flashing Model 3BS0. 
With Mallory battery MN16Q4. life is 
around 500 flashing hours. 3B40 
costs $6.95; 3B60, $0.95, From your 
bike store. Mads by Ampec & Asso- 
ciates, Inc., Arcadia Sta., Box 15461, 
Phoenix, Ariz. 85060. 




Air-cooled brake pads 

The new contoured, bonded-in finned- 
aluminum brake blocks offer far 
more braking power than conven- 
tional brake blocks for bike caliper 
brakes, according to my lasts. Par- 
ticularly impressive was how cool 
brakes stayed under fast downhill 
runs. A hot rim can melt tubular tire 
glue so the tire slides off the rim, 
or heat wired-on tires to the burst- 
ing point. The brakes are far less 
susceptible to fade And wet weather 
stopping power is definitely su- 
perior. They cost a bundle, Si 6 per 
set, but worth it in terms of safety, 
The brake blocks are available from 
Scott Matthauser Corp., Box 1333, 
Sun Valley, Idaho 83353. 
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n I NEVER STOPPED EATING - YET 
I LOST 18 POUNDS IN 15 DAYS!" 



FAT-BURNING SYSTEM * FOR THE BODY 



POSITIVE PROOF THIS SYSTEM 
REALLY WORKS. .. AND FAST!! 

My name is Brad Mitcnen For many years 
l have helped thousands of people lose weight 
And I believe I can help you! 

I realize thal today, there are so many weighi 
loss produces and programs on the market, (hat 
you are probably thoroughly confused as to which 
one is truly effective. 

Everyone, both young and old is striving for 
thal aim, sleek, youtolui and energetic Irgure The 
problem Is how to achieve such a shape without 
damage to your health and at the same lime keep 
your energy level high in order to cope with the 
tensions and rapid pace of today's world. 

I have developed such a system'! 

i firmly believe lhat this Amazing Fat Burning 
system n (he moat effective system ever f should 
know, just lake a took at my before and afier 
pictures I tost 1 6 pounds ol ugly fat, In only 
15 days. 

And, believe it or not, I kept my stomach 
Ml of food (no hunger pains). 

And, rfly Wife tost J.Q pounds in Only 30 days' 

Since then, I have been continuously research- 
ing areas ol nutrition, bodybuilding, and diet 
programs, in order to help thousands achieve thal 
slim attractive shape desired by everyone in fact 
everyone I pul on this Amazing- Fat Burning 
System, reported that they made fantastic weight 
loses --fast and easily! 




FREE WAIST COURSE!! 

Order your Fat-Burning System today and 
wa'li sand you FREE our fantastic ABDO- 
MINAL COURSE. This big book will show 
you how lo have a trim, muscular waist in 
tha fa Blast time posslblaf Oat fid of lhat 
pot-bally and tiava a aaxy, trim waltl. You'll 
look and leal Ilka a raw muni 



IS IT THE WORLDS FASTEST, MOST 
EFFECTIVE FAT BURNING SYSTEM 
EVER? 

1 sincerely Ihink it js 1 Why? Because many ol 
the principles and methods used are the same 
as (hose used by top physique champions to- 
eNmmate alt excess fat 

in lad, many physique champions reduce 
their body tat to the extreme, so that ihe skin 
becomes almost paper thin. Certainly you don't 
want to become extremely thin Bui. it's nice to 
know thal the Fat Burning System can acccmplish 




almost any weight reduction you desire. And 
isn't that what you want? 

This system is so unique and effective (because 
it roally works)- -sq much so, that we have had the 
system copyrighted with the US Government, 

SO that the secrets cannot be copied and stolen’ 

MAN OR WOMAN- YOUNG OR NOTSO 
YOUNG '■-THIS SYSTEM IS FOR YOU! 

Everyone can use this system, regardless 
whether you're young or not so young. It doesn't 
matter whelher you're 1 0 or 1 00 pounds over- 
weight, or how many limes you have toed to gel 
into shape With this now system you'll lose 
weight faster than ever before. In fact you’ll have 
more energy, strength and endurance so that you 
will (eel younger end enjoy a Mier more 
active kle. 

1 HAVE A SUPER EXERCISE FOR YOU! 
MORE EFFECTIVE THAN JOGGING! 

To help you loose (hat fat even faster. I’ve 
developed a program for a Fun exercise that is 
more effective than logging (in the same amount o F 
time), yet it can be dbne in the privacy of your own 
bedroom, it takes only several minutes, three (rmes 
a week to perform this unique exerotoel This 
exercise is done by fop athletes and even astro- 
nauts. You won't believe how fast your energy 
level wilt rise (and how fast you'll get back into 
shape) 

THIS AMAZING SYSTEM REQUIRES 
ONLY A MINIMAL AMOUNT OF 
YOUR TIME! 

This system requires a small amount ol your time 
land aonne elfort), but Ihe results will be nothing 
shorl of miraculous 1 Our pregram odors you 
plenty of food lo eat, plus supplements that will 
also help bum gif the excess fat 

IF YOU REALLY WANT TO BE TRIM 
AND SLIM. - .AND WITHIN DAYS 
BEGIN TO SEE A REAL DIFFERENCE 




IN YOUR APPEARANCE— THEN THIS 
SYSTEM IS FOR YOU! 



Remember, it doesn’t matter how many times 
you have tried lo lose weight, your time has finally 
come, wilh the Amazing Fel Burning System > 

A healthy slim, trim and energelto figure is our 
goal- -make it yoursl 

SEE DRAMATIC RESULTS IN JUST 
DAYS. * .OR RETURN EVERYTHING 
FOR A FULL REFUND! 

You have nothing to loose except fat. Try Ihe 
Amazing Fat Burning System (or a couple of 
weeks -il you don't feel that the results are 
fantastic In ovary way. you can return toe system 
to us, and you'll gel a full reiufid Just like (fiat 11 
No guestions asked 
Give It a iry today 



Mitchell - 

37313 Plymouth Fid , Dept me-2 
De iron, Michigan 48239 
Okuv, Brad, 1 accept your olferi But I've got 
to leel thal Ihi? Arriving Fal Burning System 
is the greatest and ihat the re^ulTs writ be 
nolhn-nr] short ol nur,ic-uloi*s. Otherwiw I'll 
send everything back (nr a lull refund 1 1 
enclose £9 95 ' k®h. check or money order!* 

Plea ve charge Bank Amencard [°1 

Masier Charge p 

Credit Cafti No _ 
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Maximize your 
CB firepower 

Tune your antenna for lowest SWR and you’ll 
put the most signal into the air* 



ANTENNA. ON 

roof of house 



ANTENNA LINE 



by Anthony R. Curtis *adiq epitdr 



T ~ he quickest way to fire more 
radio energy into the air from 
your CR Met is to tune up the an- 
tenna system for maximum effi- 
ciency, Send the must power forward 
into your antenna with the least re- 
flected back from the antenna to- 
ward the transmitter and you’ll get 
out best. 

To tune your system you’ll need 
an SWR bridge. Several are avail- 
able from 310 to 3200. For an in- 
ataUatSon, 1 chose a new Radio 



INPUT 



Shack model <Xo. 21 -ASIA' at 
£ 17,05, It also included a switch 
permitting me to select from 
two different antennas. 

SWR, by the way, 
means 

tfff/f), but all you need 
tii remember is that it 
is a meter which 
shows roughly how 
much power you are 
transmitting out to 
your antenna anil 

DUMMY LOAD 



ANTENNA 
5E LECTOR 

switch 






Hi* 



N* a 



S* 



,fCH 



CALIBRATION 

CONTROL 



SWR bridge plugs into 
line between CB rig and 
antenna. Radio ShacPt Mi- 
cro nta Model 21 '521 A (leltl 
shows power output, how 
antenna tnalehes radio. 



t/ J 






S* 



40-CHANNEL CB 

transceiver 



• T 



METIH 
SHOWS SWR 



>w 



■m. 



Ttocnt 40 



■S-J 
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how much of that power jx being 
reflected back from the antenna to- 
ward your transmitter. Best opera- 
tion tomc^ when maximum forward 
power is radiated by the antenna 
and minimum power is reflected 
back- 

SWR is a ratio and usually is 
spoken of ns “five to one” or "one 
point seven to one" or whatever 
your bridge tells you. The best tune- 
up results in an SWR near one to 
one {1:1). 

Watts m a mater? 

Transmitter power is measured 
in watts. Some SWR bridges have 
meter scales labeled 0-5 or 0-10. 
Don't think this in your power out- 
put in watts unless you purchased 
a more expensive device actually 
labeled “wattmeter.” Wattmeters 
cost more because they have extra 
circuitry inside and have to he rali* 
bra ted against a known slumlord of 
power. Most inexpensive SWR 
bridges, while working well for rela- 
tive forward and reflected power 
readings, are not wattmeters and 
can’t tell you the actual power output 
from your CH transmitter. 

An SWR bridge has two connec- 
torn for hooking the instrument into 
the antenna line, an SWR calibrate 
a witch, a variable call bra te-cnntrol 
knob and a meter for reading for- 
ward and reflected power. 

To install my bridge, 1 wax very 
careful to note the in and out con- 
nectors on the unit. A two- foot 
length of Ft Cl -581 coaxial -cable patch 
cord f Radio Shack No. 27£-%8; 

wjih selected to connect from 
the antenna jack on the rear of the 
transmitter to the SAVE bridge input 
connector. My antenna was con- 
nected to one of the two bridge out- 
put jacks. 1 screwed a five-watt 
than m it lofirl (Radio Shack 21-628; 
f L95 ) into the other output con- 
nector in back of the SWR bridge- 

J u&ed the dummy load to check 
out the SWR bridge. 1 had screwed 
the dummy load into one antenna 
connector on the buck panel of the 
SWR bridge. I turned the power 
on to my transmitter and pressed 
the push- to* talk button on the micro- 
phone. That caused a signal to lie 
transmitted through the patch cord, 
into the SWR bridge, through l fie 
meter and out into the dummy load. 

Switching the SWR Cal toggle to 
calibrate. I adjusted the Cat knob 
control for a full -scale deflection of 
the meter in the SWR bridge. The 
manufacturer conveniently had lu- 
he’ed the right end of the meter 
scale as arl so I adjusted the forward 
power indicated on the meter to that 
reading. I released the push-to-talk 



button on the microphone, turning 
off the transmitter. The calibrate 
reading of forward power on the 
meter dropped off to the far left end 
of the scale where a zero is printed 
below the line, indicating no power 
was being transmitted forward to- 
ward the antenna. 

Next [ moved the KWft Cal switch 
to SWR and started transmitting 
again by pressing the puah-to-talk 
button on the microphone. 1 was 
careful not to change the position 
of the calibrate control knob. Since 
I was using a dummy load, simulat- 
ing a perfect antenna, the reflected 
power measured with the toggle 
switch in SWR position read nut as 
zero. The meter did not move from 



In the last lew years chain saws have 
become one of the most popular cui- 
ting tools in America. They m used by 
loggers, tree ! niti mars, park mainte- 
nance departments, lira and fescue 
departments and tool renlal corn- 
pan i es . An d I h ou sands of homeowne rs 
own chain saws lor their own use, 
Every one of these chain saws need to 
b# sharpened periodic ally. The de- 
mand for qualified professional chain 
saw sharpeners is very great. You can 
cash in on ihe profits to be made, 
righi from your own home.., in your 
sparetime 

Fast Precision Sharpening 

Thy Foley Saw Cham Grinder sharpens 
all makes of saw 1 chains on Ihe market 
today. It does it fast and efficiently in 



its fur left position. It hud given 
full-scale, showing maximum for- 
ward in>wer, on calibrate and iin 
reading on SWR, That meant that 
the dummy antenna was giving a 1:1 
SWR reading, 

I flicked the antenna selector to 
the -second antenna connector which 
removed the dummy load from the 
system and hooked in the outside 
antenna. I went hack to the calibrate 
position r>n the SWR Cal toggle and 
pushed in the microphone button to 
start transmitting. Such trimsims- 
xion. with your rig connected to a 
real antenna, -should be kept as short 
as possible to cut down on inter- 
ference to others using the channel 
iPtette tvw fa 3S4 . 



your spared me you can earn from S50 
to $100 a momh or more. 

No Experience Needed 
The Foley Saw Cham Grinder it simple 
to operate. It has easy-to-follow, easy- 
to-read operating instructions. With 
very Mule practice you'll be operating 
the Model 3QB like a professional 
Receive it one day. . open for busi- 
ness Ihe next 
Foley Will Finance You 
You can star! your money making 
sparetirrie business in your garage, 
basement or toot shed. There's no 
large inventory to keep No large 
investment needed. No franchise fee. 
Your earnings will easily cover the low 
monthly payments. 




Cah Toll-Free- B0G-323-94Q& or Send Coupon Now 



MANUFACTURING CO. 

5 1 6-7G Foley Bldg • Minneapolis, Minn. 55413 

i'm interujsted [n imp Fo^ Model 34X1 Sii* Chim Grinder 
Pit-Bat ae«idNlu’« .-rill) rrlt4.l1 an SEiiiyl 3lJp|ing nr, a«n j - el ims Ijusina^i 
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Make your own 
redwood dream deck 
a reality. 

Now you can design and build your own distinctive deck 
with (he Redwood “Desigjva-Deck‘ L plans kit. 

luich kit contains six brge working drawings; a complete list 
of required materials; a 20-page step-by-step manual; unique punch-out 
patterns to create a variety of deck sizes and shapes that will adapt to any 
home; details on steps, bendics. and railings; and more. 

All for just $4. Use the coupon to order. 



Make your redwood dream deck 
exactly what it should be. 

Distinctively yours. 




T 



CALIFORNIA 
REDWOOD 
ASSOCIATION 
1050 Battery Si., Snn Frunriaro, CA 94111 
Please sen d me a Desi g n ■ a Dec k ' plans kit 
Enclosed i& a check money order lor I A 

Name 



Address 
Oly . 






Zip.. _ 








Introducing Black N liurley, the newest Mixture No, 71). l ine 
KenUivky tobaccos. cured in a surprisingly smuoth-sntoking ebony 
color. Then combined with gentle hurley blights. Boldly aromalU , 
yet mild In the taste, A pleasantly savory blend. 

Black N Burley, You're bn-und lo like it. Aher all, opposites attract. 



i'T 

Regular Am malic. Cherry Brandy Flavor, Cavendish. Black 'N Buries 



CB FIREPOWER 

(Cpnimupd tr-qm piiijtf 26$) 

on which you are making tests. 

I quickly adjusted the calibrate 
control knob for full-scale dell ac- 
tion on the meter, I changed the 
SWR/Cal switch to SWR and. with’ 
out touching the calibrate control 
knob, read SWR on my antenna. It 
was 2.5:1 which 1 called unaccept- 
able. 

Climbing out on my roof, I made 
minute changes in the length of the 
main vertical element on my an- 
tenna until the SWR reading 
dropped to below 1.5 rl, which I 
liked very much. 

Pick peak channel 

l peaked my antenna on channel 
13 which is the prime local frequency 
in my town. The antenna adjust- 
ments would have been different if 
I had tuned up the system for chan- 
nel 1. 10 or some other frequency* 
< ’ 1 1 transmitters are permitted by 
the government to operate in a antall 
portion of the radio spectrum set 
aside for such personal communica- 
tions. The Federal (Communications 
Commission has set aside the fre- 
quency range of 26.965 MHz to 
27.405 MHz for CB* 

Radio antennas are cut to exact 
lengths for specific frequencies. A 
fudge factor allows you to use an 
antenna cut for channel 19 on, say. 
channel 1 or channel 40, CB an- 
te nnas, both mobile and base, are 
adjustable so you can peak them on 
the channel you use most often. 
They will work 013 other channels 
but less efficiently with higher SWR. 
Even though adjustments to your 
antenna might change its length by 
an inch or less, they might make the 
difference between good and bad 
SWR readings. 

Watch your watts 

When you start out with four 
watts, ut best, coming out of your 
CB transceiver, you have to conserve 
power where you can, Afl a rnugh 
rule of thumb, figure you have lost 
four percent of that power if you 
have & 1.5:1 SWR: 11 percent if 
you have a 2:1 SWR; 1!> percent if 
you have a 2.5:1 SWR; and 25 per- 
cent of your power if you have an 
SWR of 3:L 

It's best to keep SWR below 2:1. 
Some CE sets will be damaged by 
heat generated when you transmit 
for more than a few seconds into 
an SWR above 2:1. Anything below 
2:1 down to 1:1 is acceptable. In 
most ba«e or mobile systems, you 
won't be able to tell the difference 
in how well you get out between an 
SWR of 1.5:1 and 1,1:1. *** 
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Carver trims cushion foam 




Accurate flits on foam cushion ma- 
terial are u-sua]Iy difficult because 
the spongy foam, yields to pressure* 
But an electric, two-bladed carv- 
ing knife slices the foam with very 
little pressure to produce straight 
cuts. — E.L. Griffin 



Magnetic picker-upper 




A magnetic paper damp on a yard- 
stick retrieves nails and other 
small items. Use a magnetic door 
catch for greater lifting power. 

— W.E. Burton 



Planing holder 




A large C-clgmp fastened to a saw- 
horse makes a good third hand 
when you’re planing. A rubber 
furniture glide protects the planed 
piece . — K en Patt era ow 




Business 

Of Your Own 
Sharpening 

Saws &Tools 
in sparetime 



Earn $ 5 to $ 8 an Hour 




Foley Will 
Finance You 

There's no need to invest 
lain of money. Foley *iil 
fiance yOu, help yum gsl 
Started and you tin pay 
for yam equipment out af 
I fie profits you earn. 
There’s no franchise Tee! 
Fteiurn Pie coupon and 
^e'll send you complete 
informatiur. 



Here's a business of your own that lets you start earn- 
ing right now . You need no experience or training. Your 
precision-made Foley equipment does the job for you. 
Simple, eagy-to- understand instructions tell you how. 
All over the country, in small towns and big cities, 
people just like yourself are earning big money in 
the saw sharpening business. Industry t home 
handymen , professional carpenters all need 
their equipment sharpened. It’s a business 
that's growing every day. 

Sharpens Carbide Blades Poo! 

Tlie tremendous growth of the use of 
Carbide Tipped flaw Blades and 
other extra bard metal tools is 
an extra bonus for saw 
sharpening shops using 
Foley’s Carbide Grinding 
Equipment. It takes just 
15 minutes to renovate a 
carbide blade „ . * 15 minutes 
that pays you S& — practically 
all profit „ too! Customers arc 
because Carbide tipped saws are being 
to cut me tala* plastics, laminated woods, 
woods and giant logs. 
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NO EXPERIENCE NECESSARY 

Foley, a pioneer in saw- sharpening development, 
has designed equipment that makes anyone a pro 
in only a few days. If you like working with your 
hands, if you like the opportunity of being in a 
business that doesn’t require door-to-door selling 
— then take a closer Lonk at saw and tool sharpen- 
ing as a much needed— and a profitable business 
with minimum investment. 




W rite or call Toll Free 1 -BOQ-32B Day or Night. 

FOLEY MANUFACTURING CO. 

515-7 Fufu) fl;eg , M m pc-h s-, Mmri. bifll-B 
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THE GREAT DISPLACEMENT PACE (Conhmisd from pace 68) 



to be coming out of my nose and the 
tumbleweed of the desert was just u 
blur. I an caked :i glance at the speed- 
ometer and was horrified to see it 
banking at 136 mph. This bike wasn't 
supposed to be going that fasti I 
must have had a hefty tailwind and 
a slight downgrade* but even so 
that's more speed than this old boy 
wants to handle, It took about five 
miles to alow down c a ned-iel-l-y. 

Quickly summing up the outstand- 
ing features of the KZ-lOGft for 1977, 
the four- into -two muffler system gave 
the quiotcHt ride of the seven bikes* 
— — sit speed, the tires make more noise 
than the engine! The bike gave the 
best mileage of the four at 47.5 mpg, 
because the big -bore engine gener- 
ates more hp and torque at low rpm. 
At ¥2575 it's ¥3293 less than the 
Harley- Davidson 1200 road monster 
at $3868, Of the seven bikes tested, 
the Kawasaki KZ-3 000 is by far the 
moat bike for Ihc money- 

Honda GL-1000 

The Honda Gold Wing GL-1000 
highway eater is about as close as a 
motorcycle can come to an automo- 
bile. Water-cooled engine, high-speed 
road comfort and reliable components 
make this a super touring hike, 

1 found the Gold Wing to be very 
quiet mostly,, 1 suspect, because the 
water-cooled engine can be made to 
tighter machined tolerances than your 
normal air-cooled bike, On hills, the 
high low-speed torque required far 
less shift-down than any of the 
other bikes tested except the Harlev- 
Dtwidson, 

1 chocked owner* of Ibi* machine 
who have racked up 25, GOG to 50,000 
milos, qih! tbfuy re|Kirl excellent re- 
liability of components, with little 
maintenance except normal tune-up. 
There were complaints about short 
plug life, however. 

On long trips over smooth roads* 
the GL-10005* quiet, smooth ride re- 
duces fatigue to a minimum. How- 
ever, I found the front springs too 
stiff for comfort on rough pavement, 
and even on the highest setting the 
rear shocks would bottom out when 
the bike was loaded to its rated ca- 
pacity of 3(10 pounds. So long as you 
stick to relatively smooth highways, 
the Gold Wing is indeed a deluxe 
touring machine, The dual disc front 
brake and the rear single disc, both 
of course hydraulic, provided more 
than ample braking surface to stop 
this* fairly heavy machine at any 
speed I took it to. The GL-1000 is 
no cafe racer, the Kawasaki KZ-1GOG 
will run rings around it, Hut you 
don't buy the Gold Wing for racing 
anyway* so why worry. 
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The GL-1 000‘s cornering charac- 
teristics at high speeds on curvy 
mountain roads were a bit on the 
cumbersome side, but. again, this is 
not a cafe racer so you do not go 
zooming around roads like that at 
9(1+ mph and expect this heavy a 
machine to corner like one. 

At low speeds, particularly at un- 
der 5 mph, the Gold Wing requires 
a lot of muscle to keep upright* but 
once on the road it's a dream ma- 
chine. The bar-to-seat configuration 
am be uncomfortable because the 
bars are too far forward for the 
average rider. Setbacks can solve this 
problem* though. 

The drive train uses helical-cut 
gears and spiral shaft, eliminating 
the conventional motorcycle secon- 
dary and primary drive chains. 

With this heavy a machine, the 
tire mileage retrorted by owners isn't 
too great — anywhere from 4000 to 
5000 miles, Thut T s anywhere from a 
¥50 to an ¥80 tab every few months, 
if you ride a lot. 

The stock saddle on the GL-1000 
is a real butt buster, especially on 
long trips. Sure, you don't have the 
vibration of a smaller machine, or 
the engine noise, or the sensitivity to 
side winds, But you do need some- 
thing soft to sit on all day, and that 
is not what comes with this machine, 
A custom saddle for around il&O will 
solve this sore problem. 

With better shocks* saddle and a 
few minor changes, though, the Hon- 
da Gold Wing GL-1000 is a first-class 
super road-touring motorcy'ete. If it 
has a major drawback, it as one 
shared by all motorcycles except the 
II air ley- Davidson 1200, and that is 
limited carrying capacity, The GL- 
1000 is rated at 3fi>Q jiounds maxi- 
mum. Riding two-up, you will already 
bn at around 300 pounds. With a 30- 
to-40-puund fairing, you're near the 
limit. Add crash bars and luggage 
and you go way over the limit, which 
is not conducive to longevity uf you 
or the tinc-bt. 

Harley-Davidaon FLH-1200 

"Rond hog'* * * * “King of the 
Road* 1 „ . . "Monster” are just a few 
of the appellations the IJ-D Electra- 
Glide TLH-1200 1200-cc big V-Twin 
as given. Over the past four or five 
years very few basic changes have 
been made in thia biggest of all 
A m uric an - mad c stuck mo lorry cle v - - 
still the undisputed most comfort- 
able, stable and load -carrying bike 
of them alb 

It's awfully easy to rev this big 
machine u]i well past the legal 55 
mph. In fact, the first time I took it 
out on the freeway I whs up to 30 



mph and hardly knew it. Location of 
the speedometer is such thsit you 
have to take your eyes off the road 
ahead to see it, which is conducive 
to ignoring actual speed and just 
keeping up with the traffic. 

The saddle h super comfortable, 
really great ! But it's too short to ride 
two-up for a long trip. The big V- 
twin has lots of power and torque 
for stable handling, even at very low 
speed. 

Perhaps the one feature that makes 
for comfort, the saddle and suspen- 
sion system aside, is this heavy ma- 
chine’s weight and low center of 
gravity. It is positively the only bike 
I have ridden that Is all but immune 
to the corkscrew turbulence produced 
by a huge trailer semi. During hun- 
dreds of high-speed miles on tratTic- 
laden California freeways not once 
did I have to fight to bold this ma- 
chine steady, yet trucks were all 
around me* and on the desert and 
mountains some pretty strong croHH- 
winds were blowing other motor- 
cycle, 1 * all over the road. 

While the manufacturer claims 
around 3b mpg, I did a lot better — 
about 4ft to 42, The tank is a bit 
small, holds only five gallons, so you 
have to atop every 200 miles or no to 
refuel. 

One of my major gripes with the 
FLH-1200, though, is the turn-sig- 
nal system, It's vital you signal turns 
or changes of lane* especially at 
night. Yet, at night, with gloves on, 
I simply could not find the tiny lever 
that actuates these signals. With 
time* I suppose, you could learn to 
locate the switch, but it was a major 
frustration for me. 

Most FLH-1200 riders report an- 
other problem with their bikes and 
that is a constant, annoying* moder- 
ately high-frequency vibration. This 
1 also found on the machine the Har- 
ley people loaned me for test. How- 
ever, the vibration was tolerable, 
even on u long trip. 

The brakes were a surprise, 1 hud 
been used to almost instant stopping 
power, but the first time I applied 
the brakes the bike kept going. In 
jl microsecond I found that more 
pressure was required on the hand 
and foot- brake levers. That learned, 
J had good control all the way. 

This big machine is no cafe racer- 
lint for straight-up, bog-distance* 
all-day touring, it can only be heat 
by a big car. 

The H-D FLH-1200 has un auto- 
matic chain oiler that will gobble a 
quart of engine oil every 250 to 500 
miles unless it's carefully adjusted. 
You need to decide on a happy medi- 
um between chain lubrication and oil 




mileage, and once that is reached 
you should get much better mileage 
out of the oil supply. 

I found the kickstand :i bit diffi- 
cult to reach, once off the bike. Anti 
of course a center stand is non-ex- 
istent simply because this bike has a 
dry weight of 773 pounds and loaded 
with a fairing, bags, luggage, fuel 
and oil, it can zoom to nearly 10QO 
pounds. 1 dropped the bike on a 
mountain hill at low speed, for rea- 
sons I won't go into except that they 
were dumb, and it took two of us, me 
and a kindly pickup truck driver, to 
right the beast, H-D mechanics tell 
me they can easily lift the FLH- 
1200 back up. if you get a flat and 
you're alone, that's what you'll have 
to do, because the only way you're 
going to get a wheel off without a 
center stand is to lay the machine on 
its side. 

The electrics, with el huge auto- 
mo bile -si ze battery and alternator 
to go with it, are the host of any bike 
on the road, in my judgment. 

1 had some qualms ahout alow- 
speed handling, but found they were 
unfounded, thanks to the low center 
of gravity. In fact, you could handle 
this beast easily at any speed even 
If you're a 97- pound weakling. The 
bike looks huge, but it handles like a 
baby. 

Finally, as you might imagine, the 
FLH is no racer, so it corners badty 
at high speed. Don’t fight it: just sit 
up straight, steer it cas L efully at 
reasonable speeds on narrow, hilly 
roads, and this bike will behave like 
the lady she is. 

Moto Guzzi V-1DQQ 

You would have to he a complete 
dunce to do something wrong with 
the Moto Guzzi V-iOOU, Just about 
everything th:tt can be made auto- 
matic has been done so with this 
machine. 

The big transverse Y-twln engine 
is hooked to the rear wheels through 
an automatic two-speed torque con- 
verter. The low speed is for --you 
guessed it — arouud-town driving. 
Second gear is for high-speed high- 
way riding, hi either, once you select 
the gear, everything else ia auto- 
matic. On steep grades Eind curves I 
preferred the low gear for better 
control. 

The foot brake is linked to the 
left of two front disc brakes so that 
when you use the fnot pedal you get 
100 percent of the rear and 30 per- 
cent of the left front brake. This 
makes. I discovered, for excellent 
and safe control* especially when 
rounding sharp curves. The combina- 
tion braking effect keeps the bike in 
line and on course. For more braking 
power, the right front disc brake is 



actuated by the brake lever on the 
bara. Both front discs and the rear 
brake can, of course, be used by ap- 
plying foot pedid and bar lever to- 
gether. 

When the kickstand is down, the 
reEir brake is locked, which solves the 
parking problem on hills and keeps 
the hike in place on the data. The 
engine cannot be started with the 
kickstand down and unless both 
hands are resting on the handlebars 
because the clutch must be held disen- 
gaged by the left hand while the 
right hand punches the starter but- 
ton. 

There are 10 idiot lights in two 
neat vertical bars which warn you 
of just about everything but a near- 
by flying saucer, A flashing indicator 
tells you that you're frying to start 
the engine with the kickstand down. 
Both side flashers work when the 
emergency blinkers are on. There are 
lights to warn of low brake liquid 
and low fuel level. A courtesy light 
tells you when the key is in the ig- 
nition lock so you don't walk away 
with the key in the bike, ready for 
instant theft. And of course there's 
low oil pressure, high and low beam 
signals and turn indicator signals. 
The 10th light shows generator 
charge. The odometer ia resettable. 

The Moto Cujtzi 1000 automatic 
gave me a bit more vibration than 
did the BMW RIGORS, but not so 
much more that 1 found it objection- 
able. What did bother me was the 
need to practically tear the hike 
apart to do routine maintenance. 

This is not a bike you may like 
right away. So many of the opera- 
tions you are used to. such as shift- 
ing and braking, are largely done 
for you. Eventually you'll get used 
to the idea, and to the fact that it's 
just not going to be possible to take 
off like a banshee. The fluid coupling 
just isn't up to fast getaways. But 
the ride is smooth and the saddle, 
for once on a stock bike, is very com- 
fortable. 

True, the two rear bags which are 
standard equipment are not big 
enough to hold much more than an 
overnight bag would. So if you take 
a long trip you will have to scrap 
the stock bags and add bigger ones, 
or buy a bike trailer and drag it 
along. Certainly the big V-Twln en- 
gine has plenty of power to pull a 
trailer. The driver has comfortable 
footboards, but the passenger has to 
put up with somewhat inadequate 
foot pegs. 

Oh, yes, one more safety feature. 
The twin carbs are fed by an elec- 
tric fuel pump, so there's no fuel 
valve to forget to turn off. The big 
G. 4 -gallon fuel tank will carry you 
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Start Your Own New 
Craft & Gift Studio 

Beautify Items With Velvet-Like Finish 

full or pad timt. In your home or elsewhere. Theft** 
bit money to be made with the VeiveTouch^ Electro- 
static AppNerbing Process. A pply a CatOiful 
lilie finish to almost everyth i njr. Ho competition In 
it: any area*. You tan pet in on the he §i rifting. It 
offers a freal profit opportunity lor minimum invest- 
ment. Worh when you want 10 in your own buslnrsi. 
Be independent and enjoy ywrsell In a last (rowing', 
popular Craft. 

VRuCRAFT 
STUDIO 

SEN? FOR FREE BOOKLET^ 

f V.I..CIUFT Mutltlll DlT. 

215 Ken Wtj. Suite P-3 

1 fin Moines, Iowa 50309 

I Gentlemen: Plftftii send me the FREE booklet an 
the VtlyeTouch Sleermstallc: AppIlEJtlng Process. 
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THE GREAT DISPLACEMENT RACE 

around 300 miles unless you hit a 
lot of headwind. One more nit-pick. 
The torque converter does not permit 
the engine to help brake on downhill 
runs, so I used a lot more brake 
than I normally would. Otherwise 
this automatic machine is a great 
tourer. 

BMW R100RS 

Tn an obvious attempt to catch up 
with .Japanese styling. the folks at 
the Bavarian Motor Work* have 
come up with a sexed-up version of 
last year's RQOs machine. Unless, of 
course, you're an old BMWer who 
may well say what a horrible t hi tip 
to do to a Beenier, 

if you like a beautiful motorcycle 
with lots and lots of torque, speed, 
comfort and outstanding durability, 
the newest Beenier RlOORS is for 
you — if you want to spend $45fH>. 
Aluminum -alloy wheels are extra. 

So what makes this machine worth 
all that dough? As I said, it's super 
reliable. The twin horizon tally op- 
posed configuration has been tested 
and improved and tested and im- 
proved again and again over the 
years. Today there is. in my opinion, 
no stock bike that can touch the 
BMW for dependability. If 1 had to 
ride up the Alcan Highway, this is 
the machine I would do it with. 

For the money, you get a shaft- 
drive machine with a twin, four- 
stroke, opposed-cylinder motor with 
a 9,5:1 compression ratio. As with 
all BMWs of this configuration, the 
cylinder heads slick out on either 
side for maximum wind-cooling cf- 
fiency that perm its close tolerance 
design. 

You get a decent-capacity electri- 
cal system * finally i with a 25- 
ampere-hour battery and an in- 
creased starter gear ratio, all of 
which helps the machine start in cold 
weather. BMWs are notoriously poor 
starters in any weather in which 
you can see your breath. 

The RlOORS comes with a fac- 
tory-installed large touring-type 
fairing that does a good job of pro- 
tecting the rider. Well, almost. The 
fairing, supposedly aerodynamic ally 
designed, sports a windscreen which 
creates bothersome turbulence at 
head height. And when it comes 
time for maintenance, you lose at 
least an hour removing sections of 
the seven-piece fairing to get at the 
engine. That's expensive shop time 
unless you do your own work. 

The paint job is gorgeous, in a 
silver-blue with dear lacquer coat- 
ing which gives the bike a luminous 
look, The swept-back design is high 
style, with a unique saddle that 
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This weekend 
seal your doors 
and windows 
with M-D 




Drafts around doors and windows of 
your home are costly. They can cause 
your home fuel bills io soar! And it 
is so easy to stop drafts with do-it-your- 
self M-D window and door wcethur- 
Ktrlpplng. Many M-D weatherproofing 
products come in kits ready to install 
on slandartl doors and windows. This 
weekend out your home fuel bills as 
much as 5% to 30** by sealing out 
those drafts around your doors and 
windows with M-D weathorst ripping. 
You'll find a complete line of energy- 
saving M-D weatherproofing products 
at your hardware, building supply or 
home canter dealer. And always ask 
fur M-D products by name. 
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gives little room for a passenger. 

Fairing design calls for short, 
almost clip-on bars which won't ap- 
peal to all touring cyclists. The bars 
and seat location virtually demand 
a crouched -down Europe an -style po- 
sition which, when you get used to 
it, is comfortable. 

Other features include an in- 
tegrated switch (ignition, volt- 
meter and lock), speedometer, tach- 
ometer, warning lights, toolkit fa 
good one) and tire pump. There's 
a small compartment under the seat 
at the tail section which will hold 
wallet, toothbrush, and a few other 
small odds and ends. 

The saddle, unlike older models, 
is comfortable. The familiar BMW 
soft suspension has been improved 
with a revalved, 7.87-in.-travel front 
fork for a more controlled ride. Rear 
shocks are the same 4.92-in, travel, 
three-way adjustable^. 

The gearbox Is smoother, with lens ' 
of the -‘clunk’ 1 which alarms new 
Beemer owners. The snazzy flush 
fuel cap is lockable and is vented so 
you can't spill gas with a full tank ' 
under the hot sum The Gba -gallon 
tank will carry you 230 to 280 miles. 

The brakes are excellent. The 
perforated dual front disc brakes 
and the single leading-shoe hrake 
i?i the rear respond easily and pre- 
cisely. There's a new horn with a 
piercing, double tone. 

A lot nf money, but Worth it for 
the comfort, convenience, shaft- 
drive reliability and, if you like it, 
the zuut-suiL appearance. 

Suzuki GS75Q 

I fed in love with Simiki’s 11)77 
four-stroke, four-banger on a ride 
from Santa Monica to Sat) Jose. All 
the way up Route 1, with the blue 
Pacific on my left, past Santa Bar- 
bara. San Luis Obispo, the lovely 
cliffs of the Big Sur, this spirited 
750-cc four-stroker behaved tike the 
real thoroughbred it is. By the time 
I had; 400+ miles on the bike I felt 
most reluctant to turn her hack to 
the kind Suzuki folk who lent it to 
me, 

I have ridden a lot of 750-ec ma- 
chines, and 111 stack Suzuki r s new 
four-stroke design up against any 
of them for quick, precise road- 
hand I mg, responsiveness, accelera- 
tion, quietness and all-round com- 
fort. This is the machine to use if 
you want to start out with a big 
bike as a new motorcyclist, or move 
up from u 350-cc or so. 

At 31 V 2 inches, the saddle height 
is closer to the ground than any of 
the seven big-displacement models I 
tested If you're under 5 feet, 8 
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incites, you'll fed much more in con- 
trol; being this close to the ground 
when you come up to a stop light- 

(let up and go is a blast; the clos- 
est machine to it ib a Kawasaki 
ZtM)0, Top speed is 1154-, which is 
Lt lot more King than I’ll ever uae. 
In town the Suzy handled like a 
lit mb. Foe a combination of town 
and country machine, I'd opt for the 
Suzuki GS750. Al the price 

sure is right for all this comfort, 
speed and reliability. 

The hike uses a heavy-duty, self- 
lubricating, rear-drive chain, which 
eliminates the dally chore of chain 
tension adjustment on lour. The cam 
chain is self-tens 3 oiling. 

And this hike is really quiet, 
which seems to be u characteristic of 
the big-diap lace men t machines these 
tiny a. They are obviously meant to 
appea] to the gentleman tourer. 

This machine is also unique in 
that it has a pollut ion -control sys- 
tem that brings emissions to KPA 
standards. Possibly this is one rea- 
son why mileage is a bit low for 
this size machine— around 40 mpg 
in normal driving or about I MO miles 
per tankful. 

The Suzukii people have come up 
with a ical winner with this four- 
stroke, four banger. Ah I said, after 



a few hundred miles this is the kind 
of motorcycle you get attached to. 

Yamaha XS750 

1 must confess that the Yamaha 
version of a shaft-driven motorcycle 
wan a disappointment, I had expected 
something like BMW 750 7's com- 
fort and freedom from vibration. 

The vibration was a lot more than 
I would want to feel on any kind of 
extended trip. Otherwise, the XS75G 
is a beautiful hunk of machinery. 
Aluminum wheels are standard, with 
only seven e&ay-to-clean spokes. 

Turn indicators are self-canceling, 
which is a feature 1 find helpful be- 
cause of my own tendency to leave 
the turn signal on. I'm not alone 
there; other riders who, like my- 
self. concentrate on driving and 
safety, tend to forget the turn sig- 
nal is on, This is an unsafe huhii, 
since motorists believe you, anti if 
you turn the other way they'll run 
into you, or you into them. 

The huge single mul Her hanging 
on the right side is responsible for 
the low ground clearance of only 
5 Vi Inches, m on tight right turns 
you could drag something. 

The bike weighs in at fill pounds 
so you're toting a hefty til pounds 
more steel around than with the 



Suzuki GS73Q, This would partly 
explain the slow pickup and low gas 
mileage of around 40 mpg. Tank 
capacity could he larger, too, since 
it holds only 4,5 gallons. 

The Yamaha shaft-drive certainly 
is durable and should see you cross- 
country without mechanical failure. 
The designers have made it easy 
to service because ail major top-side 
work can he done without removing 
the engine from the hike. Consider- 
ing that this is a shaft -drive, this 
i* an important moneysaver. 

Under the seat there’s a document 
holder and toolkit. With the seat 
up, you can also reach the battery, 
fuses and air filter, which makes 
maintenance easier for the owner. 

While the shaft drive gives you 
more positive clutch engine engage- 
ment, with none of the “play" in 
the drive train associated with chain 
drives, you .still must be careful to 
follow rruuuifuetureUM instructions. 
You must cheek the oil level in the 
Intermediate and final gear eases 
frequently. Should you run one of 
them dry, you will be in for a costly 
repair item. T.Eut that’s true of the 
H.\1W and all other shaft drives, too. 
The Yamaha XS7&D is the lowest- 
priced shaft-drive 750-cc machine on 
the road. * * * 
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can 

build 

this 

sleek 

BD-7 

yourself! 



This is the new 4- place 
BD-7: 190 m p.h cruise at 
75% power with ISO h p 
Lycoming engine, with 
great fuel economy and 
low maintenance costs. 

You can budd this sleek 
new BD-7 homebuilt from 
Bede A<rcrafl in your own 
workshop And think of the 
hours of flying pleasure 
you and your family could 
enjoy! 



For a complete information kit on tins 
remarkable new BD-7. just send the 
coupon below and your check for $5. 

I Bede Aircraft. Inc 
| Ne wton Mu rt i ci pa I Ah pa rt 
Ntfwion. Kansas 6?1 14 

Enclosed i s. my S5 - p lease sen d m,c your 
| irilDfuiption Jtil on tCicnow EilD-7 plane 

| hi am* 

I Address^ I 



L C !H— 



— Sialc, 



Z^oa©^- 1 ^; DEK& 
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Get started 
in ham radio 
the easy 
home study 
way 

Learn on your own with 
programmed instructions 
for getting an amateur 
radio novice ticket, 

by Anthony Ft. Curtis, K3RXK 

ELECTRONICS epiTOR 

a ham radio operator 
0 anti talk to this world.” This 
message from a bumper sticker rolls 
in your mind as you drift into a day- 
dr earn of radio dials, beam antennas 
slid a Sunday after non n T s chat with 
a friend at sea or folks back in the 
Old Country. You Join the chase to 
be first to make contact with a re- 
mote ham station in Antarctica. Then 
your CR chatters “brekker, breaker” 
in your ear, bringing you back to 
the reality of clogged, noisy channels. 

Hundreds of thousands of CD op- 
era to rs today are discovering they 
can talk farther and longer, by step- 
piny up to amateur radio. Along 
with this growing interest in ham 
radio has come an increase in the 
number of home-study courses to 
help those who want a ham license. 

Ham radio is a two-way communi- 
cations hobby for anyone who passes 
simple Federal Communications 
Commission exams about rules, op- 
erating procedures. International 
Morse code and elementary electron- 
ics. There are five classes of ham 
licenses ; novice, technician, general, 
advanced and extra. 

Dah-dlt-dah-dit 

Must beginners, whether they have 
been in CB radio nr not, start with 
the novice license. That requires 
learning the alphabet in Internation- 
al Morse code and being able to re- 
ceive the dots and dashes by ear at 
the rate of five words per minute. 
The exam consists of someone send- 
ing you five minutes of a message, 
which you copy on paper, and an easy 
quia about the content of that mess- 
stigc. You are graded on how well 
you comprehended the message, not 
on whether you got each word ex- 
actly right, 

The written exam, following the 
code test, covers basic FCC rules and 
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regulations and a tiny bit of knowl- 
edge of electronics. With the novice 
license, yon gel the right to operate 
a code transmitter of up to 250 watts 
power on four shortwave bands capa- 
ble of reaching all four corners of the 
Earth. 

Use OSCAR satellite 

If you want to transmit voice and 
use television, teletype and OSCAR 
space-satellite communication sys- 
tems, you 11 need the second-step 
fecAwfcicrn license. The test requires 
utt increase in code speed, but you 
will have to know slightly more elec- 
tronic theory. With the tech license, 
you can use the network of 2000 
amateur radio repeater stations 
across America. Through these, you’ll 
chat from your tiny hand-held, hat- 
tery- powered portable radio on clear 
channels with friends scores of miles 
away. I have relaxed in my living 
room with a portable in hand, talk- 



ing with a friend 100 miles away. 

The third-step general license 
brings access to all ham bands. You 
must be able to copy code at 13 words 
per minute and know more electron- 
ics. The ndrnnrerf class fourth-step 
license adds some operating priv- 
ileges at the same code speed as the 
general, but with more electronics. 
The efffra requires that you under- 
stand a coded message sent at 20 
words per minute. 

Programmed instruction 

If you’re nervous about the code 
and want a guided tour through your 
radio, what you need is a ham radio 
ho me -study course. Several pro- 
grammed instruction courses are 
available: 

Heath Co., the kit manufacturer, 
offers the latest course, including an 
effective textbook plus two audio cas- 
sette tapes to reinforce the text- 
book and provide code practice. 



All the comforti of home make c ample! In g an amateur radio license correspondence 
course easy. Programmed instruction leads to a ham radio license. 



The course fER-3701; $24.95 j is 
tailored for CBeira, electronics hobby- 
ists and ex per ini enters and others 
interested in moving up into the 
ranks of amateur radio. For $29.95. 
Heath adds its HD-141 B code prac- 
tice oscillator so you can perfect your 
sending via telegraph key. 

You study FCC rules and regs, 
radio phenomena* operating proce- 
dures, electrical principles, practical 
circuits and antennas, It also has 
aids for operating on the air, a glos- 
sary of common abbreviations, defi- 
nitions of the ham 1} signal, instruc- 
tions for making your own antenna, 
a list of call-letter prefixes from 
around the world, an International 
Morse Code alphabet, a time-zone 
chart, li.^t of states to check oil as 
you talk on the air with hams from 
each, and a call-sign map of the 
United States. Write Heath at Ben- 
ton Harbor, Mich, 49022. 

Fur $7, on the other hand, try 
T tine in the World With H n m Radio. 
lt',i a iSC-page easy-to-read text and 
includes a one-hour code tape and 
colorful wall map showing the call- 
sign areas of the states Time in the 
World is being used as ii standard 
text in hundreds of ham-club classes 
across l he country. The course is 
supplied by the American Radio Re- 
lay League, 225 Main St,, Newing- 
ton, Conn. CGI 1 1. 

Going beyond novice 

The Heath find ARRL courses arc 
aimed at getting you a novice ticket, 
An excellent course to take you be- 
yond novice and technician licenses 
to the geuersit class 33 From 5 Watte 
to l.OQQ Watt# at Radio Shack stores 
(textbook 62-205G ; $2.95). 

For a nearly perfect course, teach- 
ing you everything for all five ham 
license classes, NRI Schools gives you 
the works for $220. The Cadillac of 
ham-radio home study, NIU'k course 
will give you full knowledge of elec- 
tronic theory and all operating pro- 
cedures. Information is available 
from McGraw-Hill Continuing Edu- 
cation Center, 3939 Wisconsin Ave., 
Washing ton, D.C, 2001 G. 

At the other end of the scale, Hunt 
Radio Horiznnx, Greenville, N.II., 
03049, offers a free novice packet in- 
cluding an FCC license application 
form and a list of recommended 
study materials. 

No home-study course is more ef- 
fective than your motivation. If you 
buy a course and don’t crack the 
textbook, don't gripe at the pub- 
lisher, On the other hand, if you 
complete a course but fail the FCC 
exam, you'll want to know about 
Heath's olTer; It will refund yesur 
money for the course material — a 
very unusual guarantee. * * * 





The Quality Name In m Job-Fitted Work Shoes 
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II you slay on your loot all day long. 

then you deserve a rugged, comfortable, 
Mir ol Thorpgood Job-Fitted work shoes, 
Good old American quality workmanship 
goes into every pair we make . , , and we re 
proud of it. We build work boots and 
shoes tor a wide range of occupations - . 

loggers, linemen. roolerS, engineers, 
Puckers, fanners . . . you name it. And. 
the name to remember is. Thorogood 



4 97 — Brown Vef Bawdy leather 
ranch Wellington }2 " boot* 
cushion-insole with arch 
cookie r leather wo It. Tygum 
solo and heel, pull tabu. 




SHOE COMPANY 4 MERRILL Wl$. 544 55 * 7 T 5 5 3fl -552 1 
A Dili is lot! of &■!* Sheo Co., (no 







This VET Did It - and YOU 

Can Dolt 
Too! 



'■War in]yri*s f<rj l ^ 

madlY fi ariclic*PPf d. fc'j 1 ' 
n nw i'rr» i* linsntial iucce^ 

ni .1 LOCK smith. * haflkl 

your (rami IT'. 

*C,fc is f.-iscinatms. U < can 

do it anybody cpn. 

rltin Johnson. la med. K*JL 



Mah* Up to $10 an Hour— even White learning! 



T ram 

FAST 

at Home! 



Be a LOCKSMITH! 



if you en|oy fixing things, you're a "natural" 
to make hundreds of EXTRA DOLLARS a 
year in the ravematmg business of Lock- 
smithing. Rising Crime has increased de- 
mand (or service a thousandfold Vet Ultra'* 
only one Locksmith for every 17.000 people t 

COLLECT CASH PROFITS ALMOST AT ONCEE 

Vou'rt "in business" ready to make $5 Id 
130 an hour a few days alter you begin 
Etahart s shortcut (raining, Easy, illustrated 
lessons compile with ALL practice equip- 
ment PLUS (5 ■ 



enable you to get your share ol this always 
profilabln business. Hundreds we've framed 
are doing it. So can YOU. 

MAIL COUPON tq discover how Locksmith- 
|np can keep l he extra money coming in dur- 
ing spare time — or in your own full-time 
bus i ness. I deal for retireme n t — good jobs, too 

an SAW INSTITUTE. 3 (MB r-mid DJdn 
Kan^tCily, Mo, Ml 3 I 
An: redd ad Men* birr NMSC. 



* ALL TOOLS YOURS TO KEEP 

* KEY MACHINE YOURS TO KEEP 
9 EXPERT PERSONAL ASSISTANCE 

* BUSIN ES ^BUILDING HELP 

THIS DO ALL PRO ■ 

KEY MACHINE YOURS ■ 
TO KEEP!® 

Can add 125 B 

to $40 * week 
ta your In. K 
came . . and ■! 
doesn't eaet _ 
you a p*nny HL 

extra! 



:S*\ 

U l 

„ i-- I 

FREE 



N Hunl, Wdrnlnitoa, 

v'Df'k ejtfii," 



Del. — "-l mil* ivj i 



H Djvii St. Lems. K J a.- -' I : lejrtd tlUl last 
$atyrd^y." 

£d tloy'ir Pnhtiurin Pa — .'iVy bittiness KDifiK 
at top spi: e-d I n noi m* In bluer qimltn." 



MAIL THIS COUPON - ND SALESMAN WILL CAU 




BE LS AW INSTITUTE. 10BB Field Bldg. 
Kansas City, Me. 641 n 

Rush fKIt book, "Keys lo your Pulere," \ 






Address 








City 


State. 
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Who says the shortest distance 
between two points 
has to be a straight line ? 



Install your own 
spiral stairs! 




Handsome and dramatic. 
Space-saving and rugged. 



Complete instructions included. 
Mo special skills or tools needed. 
Stock kits cost as little as 

$ 295 °° 

Send for brochure: 

^Mylen Industries 

650 □ Washington Street 
Peeks kill, New York 10566 

(914) 739-8486 
(212) 585-6767 

Showroom: Daily 9-5, 

Thur. 'tit g, Sal/til 2, 

Design services available 
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CARBIDE BLADES 

{C'Qntimjod horn page GO] 

The table on page fiO shows pro- 
jected lifetime costa i bused on re- 
cent New York -a re* prices anil 
sharpening quotes) for two blades, 
both used for general woodworking. 
The 24-tip carbide combination blade 
used in the comparison es the logical 
first carbide buy for a woodworker 
who already has a good selection 
of steel blades. 

After half a dozen or more 
sharpening*. a carbide blade may have 
lost its clearances (excess carbide 
that makes it possible to regrind a 
tip to the correct shape;' and will 
be ready for replacement. 

Hetfppjag an Ejritire blade is not 
economical — a recent quote was 
$2.80 per tip. It's good to know that 
if you break one or two blade tips, 
they can be replaced, however. 

In use, the tips of a carbide blade 
act as tiny chisels, each carrying a 
chip of materia! out of the work- 
piece. A blade's face-rake angle (also 
called hook angle) determines the 
angle at which each tip strikes the 
work, ..Must carbide blades fur home- 
workshop use have positive rake 
angle*, larger on rip blades and 
smaller on combination and cross- 
cutting blades. The nailcutting blade 
shown on page 60 is one of few with 
negative rake available fur home use. 
(Fire departments use negative-rake 
blade* to cut intu burning houses 
without stopping for obstacles such 
a* nails, wiring and ducts.) 

The way tip* are ground also helps 
to determine a blade's characteris- 
tics. Square grind I* usually fur 



ripping: alternate top bevel (ATB) 
is for combination and crosscut 
blades. Grinds using two ATR tip* 
to one square tip (2-1 or raker 
grind) and four ATE tips to one 
square tip are also found on com- 
bi]! at ion and smooth-crosscutting 
blades. Triple-chip grind (TCGe may 
also be used on high-grade blades 
for the do-it-yourselfer, but i* nut 
common. 

Like most hard materials, tungsten 
carbide is also brittle. Carbide blades 
require gentle handling to prevent 
tip breakage. Keep them in their 
original packages if possible; if they 
must be stacked, put cardboard 
spacers between blades. 

It’s always important that your 
saw run true, without play, anil 
carbide- blade manufacturers are par- 
ticularly insistent on this point. 
Check the saw's alignment a* shown 
below, make adjustments if neces- 
sary. For true running with mini- 
mum wobble, blade makers recom- 
mend stabilizers, also called stiffen- 
er*. These are discs clamped on both 
side* of the blade: in most rases, 
they will not interfere with a blade's 
usable depth of cut. 

Work should be held firmly, 
clamped when possible, Stop using 
a carbide blade at the first sign of 
dullness — tips are easier to break 
when dull. 

Remember that there are mate- 
rials that carbide blades can't han- 
dle — masonry, concrete, ceramic tile, 
iron and steel. 

As a general rule, the more tips 
on the blade you choose, the smoother 
the cut will be — but the sharpening 
wlU cost more. * * * 





Check blade Irueness with l ram mg square: 
lurn blade by hand with saw unpluggod. 



Check-rip-fence alignment \o keep work- 
piece from binding between it and blade. 



CARBIDE TIP GRINDS (10 and 1 2-in, -d la. blade*! 




Common grind patterns are alternate top bevel (ATBJ. square. 2-t (raker) and 4 
Triple-chip grind (TCG) Is lound on ihe higher-priced and industrial blades. 
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